
XVI. THE CEPHALOPODAOF THE
INDIAN M U S E U xM .

By Anne L. Massy.

(Plates XXIII— XXIV.)

The collection described in this paper includes all the speci-

mens of Cephalopoda (except shells of Nautilus) that have
accumulated in the Indian Museum in the course of the last

30 years, since Mr. Goodrich published his '' Report on the collec-

tion of Cephalopods in the Indian Museum " in the '' Transactions

of the Linnean Society'" in 1896.

The Cephalopods in the present list have been taken in most
instances by the ' Investigator ' off the Indian and Burmese coasts

at depths varying from 5 to 947 fathoms, and in one instance a

haul was made at 2000 fathoms. Reference to the text will show
that many specimens were also collected on shore, and that the

area covered extends from the Persian Gulf to China and Japan,
and southwards to the Andaman Islands. It will be noted that

many interesting specimens owe their capture to the energy of

private collectors. Over four hundred specimens are enumerated,
consisting of sixteen genera and lorty-three species, only cne of

which, a small Sepia, appears to have been hitherto undescribed.

There are also some specimens which are too young or in too bad
a state of preservation for specific indentitication. Over half the

collection is comprised of individuals of Loligo indica, Pfeffer, and
Sepiella inermis (van Hasselt), in about equal numbers. Goodrich

(1896) enumerates fifteen genera and twenty-eight species, five

genera and twelve species of which are absent from the present

list, but the results of both collections produce a total of twenty-
one genera and fifty-five species.

Of these genera Polypus comes first with twenty species, and
it may be thought that the eighteen members of this genus noted
in the present paper have been described at undue length, but
anyone who has made a study of these creatures is aware of the

difficulties lying in the path to correct identification and will not,

I think, regret having as many details as possible, especially as it

seems probable that future research may reduce the number of

species ascribed to this genus. The Sepia family comes next with
nine species. In this family so many differences occur in colour,

surface and shape, from individual variation, and different modes
of preservation, that in many cases specimens very unlike each
other have proved to be the same species when the shell was
examined. Measurements of a number of shells will be found in
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the text showing that the index is longest in young shells (at

which period it is natural to expect that growth would be more
rapid) and becomes shorter with age.

I have to thank Mr. Robson of the British Museum, and Mr.

Nichols of the Dublin Museum, for giving me every facility to

examine eastern Cephalopods in their charge.

I am indebted to M. Edouard Lamy for taking much trouble

to find a number of specimens in the Paris Museum, and to my
colleague Mr. Farran for much help and advice. Mrs. Russell is

responsible for the illustrations. The three parts of Dr. Hoyle's
" Catalogue of Recent Cephalopoda " ' have of course been invalu-

able, as they must always be to anyone working out a large collec-

tion of Cephalopoda. All the specimens except where otherwise

stated have been preserved in alcohol.

Family CIRROTEUTHIDAE.

Cirroteuthis grimaldii, Joubin.

Cirroteiithis grimaldii, Joubin, Pull. L.'Insf. Ocean., No. 226, pp.
I-13, figs. 1-7 (1912).

M ^-p 'Investigator' station 233: 6-xii-i897, Andaman Sea, 13° 17'

15" N., 93° 10' 25" E., 185 fathoms —One.
M i^'-i ' Investigator ' station 332 : i2-iv-i904, .\ndaman Sea, 10° 21'

N., 92° 46' 15'' E., 279 fathoms —One.
M ^^-S- ' Investigator' station 333 : ig-iv-1904, S. W. of Ceylon, 6° 31'

N., 79° 38' 45" E., 401 fathoms— One.
M ^i^ ' Investigator' station 361 : 24-iii-i9o6, Arabian Sea, 13° 9' 27"

N,, 46° 45' 15" E., 540 fathoms— One.
M ^^2,3 I Investigator' station 381 : 28-ii-i9o8, off Akyab, Burma, iS^ S'

N., 93° 40' E., 298 fathoms —One.

These are all in very bad condition but appear to be of the
same species. The two last-named and specimen M-f- are in

sufficiently good condition to show that their general contour
bears a strong resemblance to the photographs of C. grimaldii,

Joubin, which is characterized by its egg-shaped body, enormous
eyes, and small fins set in a line with the posterior end of the

body. Specimens M -V and M '¥* are much larger than the

others and are in fragmentary condition. The dorsal cartilages

of M --V" and M4^ were examined as they were protruding from
the integument, and resemble fairly well the scheme of Joubin
[I.e., fig. 7) designed after feeling the cartilage through the skin.

The dorsal cartilage of the other specimens, felt through the

skin, seems to be of the same shape.

It is very like that of C. meangensis, Hoyle (1886, fig. 5)

except that the outer curves of the '' horse-shoe " are less angular.

The fin cartilage resembles that of C. grimaldii. All the
specimens agree with the type in the arrangement of the single

row of arm suckers. The three or four next the mouth are very
minute, and are suddenly succeeded by very large ones until

i Proc. Royal Phys. Soc. Edinburgh, 1886, 1897 and 1909.
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about the seventh or eighth sucker, after which they become
much smaller and continue gradually diminishing in size until the

tip is reached. The cirri commence at about the second or

third sucker. Specimen M "'r' has enormously enlarged suckers

on the ventral arms at the edge of umbrella. One of the arms is

mutilated and only shows one large sucker, the other has five.

Probably these enlarged suckers are connected with a hectocotylus

but as the specimen is the best in the collection I have not dissected

it. Specimen M ~nr" which has lost almost all of its internal

organs has three very large suckers at the edge of umbrella on
four of the arms. The fragments of mantle remaining are so

twisted that it is impossible to say if these are the four ventral

arms.

With regard to measurements M. Joubin has already pointed
out the difficulty of obtaining accurate figures from placing a

compass on such soft tissues. A few approximate measurements
and the number of suckers on some of the arms may be of use.

Eight3'-six suckers were found on the type specimen on an arm
of 214 mm. Specimen M --¥- possesses fifty-six suckers on the

second left arm of 126 mm. less tip, seventy-two on the first right

arm of 140 mm., and seventy-six on the third left of 130 mm.;
specimen M - t"- has eighty-six suckers on the first right arm of

163 mm., seventy-one on the second left arm of 147 mm. less tip, and
ninety on the fourth left of 150 mm. less tip. The proportionately
larger number of suckers on the arms of the present specimens is

probably due to the arm lengths being contracted from preserva-

tion in alcohol.

All the specimens have the surface inside the umbrella of a

deep chocolate colour and the outer surface and fins much paler.

Specimen number ... M ^f^, M ^Y"-' M ^^-f-^, M ^-^-, M ^Y-^.

mm. mm. mm. mm. mm.
End of body to dorsal edge of umbrella .. 6i ... . 6i 51
Breadth of body ... ... ... 21 ... ... t,^ 22

,, across eyes ... ...22 ... ... -I.5 25
Diameter of eye measured through skin .. 10 iS 17 12 12
Fm length, insertion to tip ... ... 21 48 ... 20 17

anterior to posterior margin ... 5 12 ... 10 g
Diameter of ordinary largest sucker 2

,, ,, enlarged sucker . ,

o J .1 :5'

Distribution. —Azores, 1900 m. [Joubin, 19 12).

Cirroteuthis macrope, Berry.

Cirroteuthis macyope, Berry, Bull. Bur. Fish., XXX, pp. 273-4, pi. 32,
figs. 1-3 (1912).

M ^^-^ ' Investigator' station 109: 25-x-i89(), S. of Cape Cormorin,
7° 41' N., 78° 21' E., 738 fathoms— One.

This is a damaged specimen intermediate in size between the
two examples described by Berry. It is in sufficiently good
condition to show clearly the wide mantle-opening, oar-like fins,
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inm.

l,(-n)^lli ol liiiiii(.-l ,,, .., S

Diameter of cytt ,, ,_ ^

M I. I'lrgest sucker ... ... i

1st ri^ht arm to ex|j;iii(l< d |jottioii 12
2nfi MM .,, ., iH
.-?rd „ ,, ... ,5
4th ,,

1st Icll ,, to cxpaiKled [jorlion \j

2r\(\ ,, ,, \()

.3rd „ „ ,., \(,

4th .. .1 14

iJisLrihuLion. —Manntm?, and Chagos Islands {Smith) ; Ma^hate,
Philipjjinos {Smilh^ Hidalp/j); China .S^a and Australia (Smith);
Hawaiian Islands {berry).

Family POLVP(')iMhAE.

Polypus rugosus (Hose) d'Orbigiiy.

Si-pia riigdsii, lios< , Actcs Soc. tl' liistoirc nut. /'afis, \). j^, u\. ^, hirs

I, 2 (1792) ;
Or/opus rugosus, d'CJrljij^ny, Caphalupodes acriahultferes,

p. 45, pis. 6, 23, fi^. 2 U838J ; Hrock, Zoc//. Jahrb., II, pp. 591-614,
taf. 16, figs. 1-4, Jena ^887; ;

Joiibin, Hull. Sue. Zool. France, XXII,
p. 99 C1897;; ('ctopiis graiiulatiis, Lamarck, Mam. Soc. d'histoii'c

nai. Paris, p. 20 (iy<)<)) ; Hoyl(-, ' Challenger' Rep. XVI (^Cephalopoda),

pp. 80-81 ('(886); Cioodrich, Trans. Linn. .Soc. Zool., VII, p. 19
(189O;; Wiilker, Abh..d. II. Kl.d. k. Ak.d. Wiss., Ill Suppl.-Bd.,
I Afjh., pp. 5, 6 ('1910;; Oclopns hoscii var. pallida, Hoyjc, /.r.,

\i\>. 81-83, P'- '/ p'- 3. ^K' '^ Octopus polyzenia, Cray, British Museum
Catalogue, p. 13 (1849;; K. A. Smilli, Rep. Zool. Coll. Indo-I'acific
Ocean during voyage 11. M.S. 'Alert' p. 34, |>l, 4, \\<^. A (1884^ ;

(?j Octopus kagosliimensis, Ortmann, Zool. Jahrb., V, |j. 644, pi. 2r,

fig, 2 ('1888;.

.M <Y'^ ' Investigator,' Palk St. Ceylon, Marine Survey of India (Jne ^ •

M -I'-'j" ' Investigator ' station 267 : <)-'\v-i<)<)ii. VV. of Ceylon, 7'^ 2' .30"

N'-» 79'^ 3'^'' ''-. 457- =5^9 fathoms On;: ? .

M "^Y^ I'ersian Ciilf (7'ow/7.vt'//d'; —One V •

M '^V' ^" Santapily, Madras Presidency, x-t<)>>(,, tra\v'l<r ' f, olden
Crown,' Bengal I'ish. DepI CJne rj".

M yy Persian (iiilf, 19-V-1914, K. I. M. .S, /'alimirus' One r^ .

These possess a round body with ventral furrow, a narrower
head, and roh)Ust arms tapering to fine points, and measuring
about two and a half times the length of the ventral mantle.

The umbrella, which is about one-quarter the length of the
arms, and extends on their outer margins nearly to the tip, is

lowest dorsally and about equal on the other arms It is tuber-

clcd and covered with chromatophores inside and outside between
the dorsal pair, and smooth and colourless elsewhere.

The mantle opens just below the eye and aV>outhalf way between
eye and siphon. vSiphon conical, free for half its length and
extending to, or above, the level of the eyes, and less than half way
to umbrella margin ; funnel organ W-fornied and composed of

narrow bands. Hectocotylized arm with well-marked sperm
canal and very small terminal organ. Some suckers are enlarged
on the lateral arms of both male specimens. In colour, all show
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the very pronounced difference commented upon by Brock be-

tween the dorsal and ventral surface, the scoop out of the

umbrella between the dorsal arms being also very marked. The
Santapily specimen is of a reddish-purple colour above with an
immense number of tubercles and oblong ridges, and a large

cirrus at the posterior dorsal edge of e^^e. The examples M -V",
M - t'- and M -%-- resemble each other very closely hi size and
appearance, and are dark grey above with no oblong ridges, but
with a great number of roufid tubercles regularly disposed, and
surrounded and intersected by small dark chromatophores,
arranged sometimes in masses which causes a handsome appear-

ance like black veins all over the dorsal surface of head, mantle
and arms. A trace of this marbling occurs on one side of the

Santapily specimen. Ocular cirri are present on specimen M -t^—

and faintly visible on M "¥" and suppressed entirely on M *¥--•

All four specimens possess a smooth ventral surface scattered

thinly with reddish or brown chromatophores on a pale ground.

The young specimen M -¥- is obviously the same species as the

three just mentioned, but is without the dark veinings, and shows
two rows of large dark chromatophores on the upper arms, in

addition to the small chromatophores. Ocular cirri are present,

and there are close-set tubercles on the dorsal surface of head and
umbrella, but the mantle is nearly smooth. Specimen M -¥-

closely resembled two specimens in the British Museum, one of

which labelled "0. graimlatus," came from the Cape, and the

other labelled "P. polyzenia-granulatus," came from Thursday
Island, Torres Straits.

Many arms are in course of regeneration in M "¥-. The
principal measurements of the other specimens are appended :

—

Specimen number

End of body to mantle-margin

, , . I M .1 eye
Eye to umbrella
Breadth of body

,, head
1st right arm '

2nd ,,

3rd ,,

4th ,

,

1st left ,,

2nd ,, ,,

3rd ,,

4th ,,

Hectocotylus
Length of funnel

Diameter of largest sucker

mm,
26

35
19

... 18

ca. 66

,, 62

,, 80

,, 81

mutilated.

77

mm.
'^5

30
19
28

18

70
81

S3

.^7

mutilated.

8u

M

39
52
29

39

75 less tip. 86

77 72

12

4

3*;'

117

123
102

159
116

119

146
142

.3

15
6

mm.

8

10

6
8

7

15

17

18

18

15

16

mutilated.

17

2'5o

ca. "IS

Distribution —Africa, west and south, Peru, Indo-Malayan
Region, Japan, Australia.

' Anns much curled up.
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Polypus aculeatus (d'Orbigny).

Octopus aculeatus, d'Orbigny, Cvphalopodes acetabuliferes, p, 53, pi. 7,

figs. I, 2 (1825) ;
pi. 8, fig. I, pi. 23, figs, 3, 4 (1838J.

M -^-i Investigator,' 25-viii-igi i , Byikhvvaaw Bay, Burm.i, Marine
Survey of India —One ^.

M i^isz? (?) Burma {W. T. Blanfoi'd) from coral reef— Five $.

These are characterized b}' a short body, narrower head, and
arms about seven times the length of the mantle. The umbrella

is highest laterally, attains from one eighth to one-tenth of the

length of the arms, and continues on their outer margins almost
to the tip, forming wide membranous expansions. The mantle
opens midway between the eye and the siphon, and on a line with
the base of the eye. vSiphon conical, with a narrow opening, free

for about half its length, and reaching above the level of the eyes
;

funnel organ, in the only specimen examined, W-shaped, and dark
red on a pale ground; hectocotylized arm relatively long, with a

wide membranous sperm canal; terminal organ small, narrow,
with crenulated edges folded over the transversely-grooved inner

channel. Some suckers on the lateral arms are moderately
enlarged.

One specimen has had four of its arms mutilated near the

base, a sharply-projecting point indicating the commencement of

a new limb in each case. Very large cirri occur on the head and
near the eyes in all the specimens, and are dispersed also on th&

dorsal surface of the mantle and umbrella and on the proximal parts

of the arms. Some cirri measure as much as 2 mm, in length. In
two of the specimens the surface between the large cirri is almost
smooth, in others it is very rugose. All have the ventral surface

smooth. Colour dull lilac, heavily marked on the dorsal surface

with minute purple-black chromatophores. The specimen M ~-V^

was compared with the type in the Paris Museum and appeared
to resemble it very closely.

The latter was carefully set up in such a manner that a good
comparison could be made. The Indian Museum s{)ecimens are,

perhaps, a little more purple than the type but nevertheless the

colouring and sculpture are very like.

The umbrella in the type is very short and much continued
up the arms, and the tip of the hectocotylized arm is very minute.

Enlarged suckers are present on the second and third arms, the

largest being just above the umbrella.

The principal measurements of three specimens are ap-

pended :

—

Specimen nmniber ... M^Y" M ^^^a M ^Y'i

mm. mm. mm.
End of bodv to mantle-margin 11 17 22

32eye... 18 31

L

"

... ... 12 22

^ ... ... 14 21

head ... 10 15 20

Eye to umbrella ... ... 12 22 24
Breadth of body ... ... 14 21 24
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closely granulated all over, including inside of arms and umbrella

;

colour buff with minute dark chromatophores on dorsal surface of

mantle and head. Specimen M -¥" is a dried-up sand-coated

specimen, but closely resembles a female from Yokohama in the

British Museum which was got by the * Challenger ' Expedition.

It differs a good deal from specimen M "V > but like it, has the

first pair of arms the longest and thickest. Enlarged suckers are

present on the four upper arms. The sperm canal is not striated.

The hectocotylus is mutilated, but was probably very small and
narrower than the part of arm immediately preceding it. The
funnel is indented at the apex but does not extend so far as in

specimen M -'r* • The umbrella is about one-seventh the length

of the arms and is much higher dorsally than ventrally. It does

not seem to extend up the arms, which are, however, much
shrivelled and each possesses a remarkable dark line on the

dorsal surface. A distinct trace of this line occurs in the

Yokohama specimen, but it is absent in specimen M -t^«

The principal measurements are appended :
—

Specimen number ...

End of body to mantle-margin . .

.

,, eye ...

Eye to umbrella
Breadth of body

,, ,, head
1st right arm
2nd ,,

3rd ,

,

4th ,, ,,

1st left

2nd ,,

3rd
4th ,,

Hectocotylus
Length of funnel

Diameter of largest sucker

The female from the Gulf of Siam, which was received too

late to incorporate full particulars, has the mantle 44 mm. long.

Dislrihution. —Mediterranean, Azores, Canary Islands, Red
Sea, Indo-Malayan Region, Japan, Pacific Ocean.

M^^
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M ^'-2- 'Investigator' station 328: 7-iii-i9o4, Gu!f of Marlaban, 14°

46' N., 95° 52' E., 61 fathoms— One ^.

Brock objects to Hoyle's view that the 0. ocellatus of Appellof

is the same species as O.areolatus, and states that the umbrella

in Appellof s species is weakly developed and that the ocellus is

placed close to its edge, A glance at Appellof's fig. 2 of pi. i

shows, however, that he placed the ocellus at fully 8 mm. from

the edge of the umbrella, and in his description he states that the

umbrella is " well developed " (Val utvecklad) and describes the

situation of the ocellus as being " between the base of the second

and third arm pair " Appellof's description and illustration of the

terminal organ of the hectocotylized arm, and the widely devel-

oped membranous sperm canal with its transverse grooves, closely

agrees with the form of hectocotylus in the present specimen, which

is, however, characterized by a somewhat shorter body than that

of the example figured by Appellof. It has the mantle widest

posteriorly and with a conspicuous ventral furrow. Arms two and
a half to three times the length of the body and with prominent

suckers, some of which are enlarged on the lateral arms. Umbrella
extending to about one-third of the length of the arms, thin,

smooth and membranous, except between the dorsal pair, where

it is much shorter, thick and tubercled. Umbrella continued on

outer margin of arms for more than two- thirds of their length.

Ocelli placed midway between eye and edge of umbrella, each con-

sisting of a dark core surrounded by a white ring, and succeeded

by a dark outer ring. Mantle opening placed a little below and
behind eye, and on a line with ocellus, visible from above. Funnel
free for half its length and reaching considerably above level of

eye. Funnel organ more like the typical printer's Wthan Berry's

illustration (1912a, fig. i). Dorsal surface of head and mantle close-

ly set with round tubercles ; traces of cirri on dorsal edge of eye.

The space between each tubercle is covered with minute dark

chromatophores which are thinly scattered on the ventral surf ace

,

causing the colour to appear grey above and buff beneath. Hoyle

(1886, p. 87) remarks that " on the outer surface of each of the

four ventral arm^s are two rows of dark elongated spots,
'

' All the

arms of the present specimen are thus adorned.

The principal measurements are appended :

—

Knd of b
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mm.
Length ot tunnel ... ... ... ... S
Diameter of largest sucker ... ... ... 2

,, eye opening ... ... .,, 2

Ocellus ... ... ... ... ...
c^

Distribution. —Japan {Wiilker, Ortmann, Appellof, Berry)
;

Hong Kong and south of Papua {Hoyle).

Polypus cyanea (Gray).

Octopus cyaiiea, Gra}', Brit, Miis. Cat., p. 15 (184.9 1 > Brazier, Atts. .U/is.

Cat. Sydney, p. 7 (1892).

M S2_s3 AkyaB, Burma (/. //. Biirkill)— One ? .

This has an elongate body, widest at centre, and quite smooth
except for a few very minute tubercles on dorsal mantle and arms.

Eyes not prominent and without cirri. Mantle-opening placed

just behind eye but much below it. Apex of siphon about on
level with eyes and reaching nearly half way to umbrella. Siphon
free for almost half its length and appearing to be without a

funnel organ. Arms about four and a half times the length of the

body and head, and six times the length of the body alone, very
robust and long in proportion to size of body ; semi-equal, the

second and third being the longest, and the fourth a little longer

than the first. Suckers very prominent and not very close ; in

two alternate rows except at the base where a few are placed
singly. About the eleventh sucker from the base is very large

and has eighteen to twenty radial grooves. The umbrella attains

one-third to one-quarter the length of the arms, and is highest

laterally, and considerably higher dorsally than ventrally. Colour
pale lilac, produced by a sprinkling of minute black or purple dots

on a buff ground ; ventral surface paler with brownish and purple-

red dots. A male specimen in the British Museum, labelled
" Octopus cyanea^ Gray, Moreton Bay, between tide marks, Queens-
land Museum," very closely resembles this in general appearance,
as well as in the absence of ocular cirri, the almost smooth body,
the position of the mantle-opening, the shape of the siphon, the
order and length of arms and the prominence of the suckers. The
colouring of the Australian specimen is a little darker and the
chromatophores on the arms are sometimes arranged in circles

which is not the case with specimen M -'^f-^. It may be useful to

add that the hectocotylized arm of the Australian specimen has a
minute terminal organ measuring only 2 mm. on an arm of

340 mm. The sperm canal is unusually broad and its clear buff

colour is sharply defined from the mottled oral and dorsal surface.

Some suckers at the margin of the umbrella are much enlarged on
the second and third arms. The principal measurements of

specimen M ^\'-' are appended :

—

mm

.

End of body to mantle-margin ... ... ... 108

,
eye ... ... ... ... 125

Kve to umbrella ... ... ... ... 100



196 Records of the Indian Museum. [Vol. XII,

mm.
Breadth of body (flattened) ... ... ... 78
Breadth of head ... ... ... ... 46
1st right arm ... ... ... ... 342
2nd ':,

,. ... ... ... ... 455
3rd ,, M ... ... ... ... 427
4th ,, ,, ... ... ... ... 422
l^mbrella between dorsal arms ... ... ... 98

,, ,, ventral ,, ... ... ••73
,, ,, 1st and 2nd left arms ... ... 128

Diameter of largest sucker ... ... ... 10

,, ,, eye-opening- ... ... ... 7
Length of funnel ... ... ... ... 32
Breadth of funnel at apex ... ... ... 15

Distribution. —NewSouth Wales, Queensland, Solomon Islands

{Brazier, 1892).

Polypus defilippi (Veran}^).

Octopus defilippi, Verany, Cephalopodes de la Mediterranee, p. 30, pi. xi,

figs. d. f. (1851) ; Hoyle, ' Challenger ' Rep., XVI (Cephalopoda), p.

8 (1886); Jatta, / Cefalnpodi viveiiti nel Golfo di Napoli, pp. 221-

22|, pi. 4, fig. 2 ; pi. 24, figs. 4-13 ;
pi. 25, fig. I (1896); Octopus De

Filippi, Targioni-Tozzetti, Commentario siii Cefalopodi mediterranei
del R. Museo di Fireuze, p. 20 (1869') ; Tiberi, Bull. Soc. Mai. ItaL,

V, p. 2 (1880) ; Carus, Prodj-omits Faunae Mediterraueae, etc., II,

Cephalopoda, p. 460 (1890) ; Octopus Defilippi, Tryon, Manual of
Conchology, I, Cephalopoda, p. 3 (1879); Octopus de-filippt, Berg-
mann, Sitz.-Ber. Ges. Nat. Freunde Berlin, pp. 104-109, 3 figs. [Re-
ceptaculum seminis] (1903).

M ^ti 'Investigator' station 503: 25-1-1913, Mergui Archipelago,
.shore 'collecting. Marine Survey of India —One $.

Except that it is a little smaller, this specimen exactly resem-

bles the illustration of Jatta {I.e., tav. 4, fig. 2) having the same
long narrow body, prominent eyes, and pale greenish-yellow

colouring with delicate slightly-defined dark reticulations. The
fourth arms are much the longest and thickest, being six or seven

times the length of the mantle, while the dorsal pair is only about

three times of this length. None of the suckers is specially en-

larged. Umbrella attaining about one-eighth of the length of the

arms, widest ventrally, and extending prominently on the upper

part of arms forming large crests. The mantle opens a little below

and at the ventral edge of eye. Funnel small and extending about

half way to the margin of umbrella. Two ocular cirri are present

over each eye and a few tubercles are scattered on the dorsal sur-

face of the head and mantle. Ventral surface smooth except for

a faintly-indicated median groove. The striated sperm canal and

small terminal organ of the hectocotylized arm agree with Jatta's

description. A Bay of Naples specimen, purchased from the

Zoological Station of Naples by the Dublin Museum, has the typi-

cal round body represented by Verany, and by Jatta on pi. 24,

figs. 10, 12. Jatta mentions that this is due to the mantle of

specimens in alcohol becoming contracted, and, therefore, swollen

in the middle, restricted at each end, and furnished with a median
ventral groove. He describes the surface as being perfectly smooth
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except for two ocular cirri. The Dublin Museum specimen is

however, much tubercled, even on the ventral surface, where there

is also a strong median groove, and in the centre of the posterior

end of the mantle there is a slight projection surrounded by a ring

of tubercles.^ The specimen is of a pale purple-gray tint, but

agrees with the example M "
V' - in having the first four suckers

placed singly on all the arms, and also in the width of the mantle-

opening, the size of the funnel, and its distance from the umbrella-

margin, as also in the size of umbrella and the conspicuous

development of the white transparent portion of it between the

ventral arms. Try on remarks that this species is certainly very

near P. aranea, d'Orb., and I thought at first that the example

M -V* would probably prove to be it, particularly as P. defilippi

had not been observed outside the Mediterranean. On comparing

M-¥
", however, with the type of d'Orbigny in the Paris Museum,

I found that the umbrella in P. aranea is lower ventrally than

dorsally and does not appear to be continued on the arms, which

are much slighter in proportion to the size of the body than in

P. defilippi ; the body also is quite round, but that, as in P. defilippi,

may be due to contraction. P. aranea has a very smooth surface

and a pale body with very minute round red-brown chromatophores.

In the specimen M '¥- the chromatophores are minute, oblong

and almost black. The principal measurements are appended:

—

End of body to man
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XXII, p. 98 (1897); Puhp/is piinctntus, Wi'ilkei', Abh. d. 11. Kl. d.

k. Ak. d. IViss. Ill Supple. -Bd., I Abh., p. 7 (1910) ; Polypus ho ng-
kongoisis, Beny, Bull. Buy. Fi's/i., XXX, pp. 280-4, pis. 35, fig. 3;
36, rig. I

; 39, rigs. 3-4; 40, fig. I ('1912) ; Pi'oc. Acad. Nat. Sci. PliiL,

p. 391 (1912).

M ^y-^ ' Investigator ' station 237: i3-iv-l89S, .\ndaman Sea, 13° 17'

N., 93° 7' E., 90 fathoms— One (J

M si_4i . Investigator' station 465: 22-iv-i9i2, S. of Ceylon, 5° 56' N.,
81° 22' E., iog-132 fathoms —One $ .

Specimen M -\" agrees exactly with the ' Challenger ' example
in the British Museum in shape of body and general appearance,

distribution of web, brown coloured chromatophores, round
tubercles and large cirri under eyes.

The funnel organ was apparently W-shaped but the lateral

pads have become very indistinct

Specimen M -V' is darker, being of a reddish-brown mottled
with black on the upper surface. The web is highest laterally

but the ventral arms and web are longer than the dorsal. The
entire surface, including inside of web, is tubercled, and there are

also oblong wart-like folds on the dorsal surface of the body and
arms. Funnel organ W-shaped.

The principal dimensions are appended :

—

Specimen number ...
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the arms. The large type specimen shows no colour but a smaller

example exhibits the same peculiar large chocolate coloured

chromatophores distinguishing M -V*-, which is further charac-

terized by a hard dried-up body with ventral furrow, narrow
mantle opening, and siphon extending one- third of the distance to

margin of web between ventral arms and having its apex above
the line of the eyes. Surface smooth, colour slate-blue' above
with large chromatophores at sides

^
paler beneath and freckled

with minute dots and paler large chromatophores. Funnel organ
W-shaped.

Principal measurements: —
mm.

End of bod}- to eye ... ... ... ... 30
Eye to umbrella ... ... ... ... 21

Breadth of body ... ... ... ... 20

,, head .. ... ... ... 17

End of body to ventral mantle ... ... ... 24
1st right arm ... ... ... ... 59
2nd ,, ,, ... ... ... ... 60
3rd ,, ,, ... ... ... .S7

4th ,, ,, ... ... . ... 5(1

1st left ,, ... ... ... 60
2nd ,, ,, ... ... ... ... 62

3rd ,, ,, ... ... ... 56
4th ., ,, ... ... ... ... 57
Diameter of lar^fst sucker ... .. ... 2

Distribution. —52° 59' 30" S., 73° 33' 30" W., 75 fathoms.

Type. —In British Museum, two males (one immature) and
two immature females.

Polypus januarii (Steenstrup).

Octopus -januayii, "Steenstrup, MS.," Hoyle, Diagnoses I, p. 229;
Prelim. Rep., p. 105 (1885), ' Challenger'' Rep.. XVI (Cephalopoda),

pp. 97-98, pi. 7, figs. 1-4 (1886) ; Octopus januarii, Goodrich, Trans.

Linn. Sac. ZooL, 2, VII, part i, p. 19 (1896); Polypus januarii,

Hoyle, Bull. Mus. Coynp. Zool... XI.III, p. 18, pi, 5. fig". 2 (1904^) ;

Berry, Proc. Acad. Nat. Sci. Phil., p. 392 (1912).

M ^^ ' Investigator' station 222 : 2i-xii-i896, .\ndaman Sea, 13° 27' N.,

93° 14' 30" E., 405 fathoms— One ? .

M ^i-i ' investigator' station t,?,'^ i2-iv-i904, 10° 21' N., 92^46' 15" E,

279 fathoms —One $ .

M J-\*— 'Investigator' station 297 : i3-iv-l902. Gulf of Oman, 25° 11' 30"

N., 57° 15' E., 689-700 fathoms— One (^

.

M ^-\*-5^ ' Investigator' station 343 : ig-x-1904, Gulf of Oman, 23° 46' 15"

N., 58° 31' 50" E., 609 fathoms —One ? .

These are all characterized by a round body of very soft con-

sistency, enormous eyes, and arms of from three and a half to five

times the length of the ventral mantle. The arms are not so long

in proportion to the body as in Hoyle 's description, but this is a

character depending much on preservation. The first and second

pairs seem to be always longer than the others, and slightly thicker

This tint seems like a deposit over a reddish-brown colour.
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than the ventral pair. The suckers are small, prominent and far

apart ; none are enlarged in the male. The umbrella attains to one-
third or one-fourth of the arms, is lowest ventrally and about
equal elsewhere. It is continued on the outer margins of the
arms, but not remarkably so except in the largest specimen. The
mantle-opening is placed just below the eye. The funnel is much
fused to the head and reaches to about one-third of the distance
to the umbrella margin. Two specimens were examined with
regard to the funnel organ. One is in too bad condition ; but the
other, M -V-, possesses an oval, somewhat shield-like median
pad, and two oblong lateral pads of about half the width of the
median one. It is possible that these may have been joined to the
median pad at the posterior end. The tip of the hectocotylized
arm resembles that figured by Hoyle (1886, pi. 7, fig 2) except
that, as in the examples recorded by Goodrich, the ridges are more
marked. All the examples are quite smooth and pinkish in colour.

The chromatophores are very minute, and of various tints from
yellow-brown to purple-red. The principal measurements are ap-

pended :

—

Specimen number

End of body to mantle-margin

,, ,, ,, ,, eye
Eye to umbrella
Breadth of body

,, ,, head
1st right arm
2nd ,, „
3rd „ „
4th .,

1st left

2nd ,, ,,

3rd ,, „ ... '.;

4th ,, ,,

Hectocotylus
Diameter of largest sucker

Distrihulion. —Off Barra Grande, Brazil (type locality) ; Rio
de Janeiro, Brazil, and North Pacific, east of Japan [Hoyle) ; Bay
of Bengal and Andaman vSea {Goodrich) ; Off the Cocos Islands

{Hoyle).

Polypus tonganus^ Hoyle.

Octopus to)iganus. Hoyle, Diagnoses I, p. 225 (1885) ;
Prelim. Rep.,

p. 100 (1885); ' Challengey' Rep., XVI (Cephalopoda), pp. 83-84,

pi. 8, figs. I, 2 (1886); Hedley, Mem. Aitstr. Mus. Sydney, 111, pp.

520, 550 (1899) i
Polypus touganiis, Hoyle, Bull. Mas. Camp. ZooL,

XLHI, no. I, p. 17 (1904); Fauna and Geogr. Maldive Laccadive
Archip., \\, suppl. i, p. 978 UQ'^S)-

M ^f^
' Investigator ' station 242 : 2-X-1898, Arabian Sea, 17° 27

N., 71° 41' E., 56-58 fathoms— One ,$

VI H^
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This resembles the type male in the British Museum very

closely but is a little lighter in colour on the lower surface.

The hectocotylus is exactly like that of the type. It will be

remembered that the latter has four enlarged suckers on each

lateral arm ; the present specimen does not show these probably
because the arms are in course of regeneration. The first and third

pairs are the most slender at the base and the second and fourth

the strongest and thickest.

The web is very short, highest laterally and lowest ventrally.

The funnel organ appears to be W-shaped but is not in good
condition. A few very small tubercles are present on the head and
dorsal mantle Colour buff densely covered above with very

minute dark brown chromatophores, paler beneath. The dark
dorsal surface of arms presents a strong contrast to the flesh-

coloured ventral surface.

The principal measurements are appended :

—

End of body to mantle-margin
M eye

Eye to umbrella
Breadth of body
1 St right arm '

2nd ,, ,,

3rd „ „
4th ,, ,,

I St left

2nd ,, ,,

3rd ,, ,,

4th „ ,.

Hectocotylus
Diameter of lara-esl sucker

m m

.

31

38
16

22

92
148

73
200

86

145
69
72

ca. I

Distribution. —Pacific Insalar Region ; Indian Ocean.
Type. —In British Museum, one male, two females.

Polypus bandcnsis (Hoyle)

Octopus baiideiisis, Hoyle, Diagnoses I, p. 227 ; Prelim. Rep , I, p. 109
(1885); 'Challenger' Rep., XVI (Cephalopoda), p. 96, pi. 7, figs. 2

and 10 ri886); Appellof, Abh. d. Senckenb. naturf. Ges., XXIV,
p. 566(1898).

M ^ijfis 'Investigator' station 152: i2-xii-i89::

Colombo Lt., 26J fathoms —One $.

iii miles S. 83° W. of

The extreme length of the third arms is the most important
character of this species.

The present example has a roundish body separated from the
head by a constriction, and the head is wider than the body owing
to the large prominent eyes. The third arms are about six times
the length of the mantle and nearly twice as long as any of the
other arms. Umbrella very short and membranous, about equal
all round, continued on the outer surface of the arms, and forming

1 A study of the base of the arms shows that the short ones are evidently in

course of regfeneration.
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large webs on the third pair. Siphon pointed, and reaching

halfwa3" between the mantle and margin of umbrella. Prominent

tubercles surround the eyes and a few are scattered on the dorsal

surface of the mantle. The ventral mantle has a median furrow,

and eight little pits arranged in a row of four pairs at i mm. from

the posterior end. As indications of similar pits appear elsewhere,

I believe them to be surface indentations due to accidental

pressure sustained in transit ^

Colour buff with reddish-brown chromatophores, usually thinly

distributed, but forming definite patches below each eye on the

constriction between head and body, and also on each side of the

mantle at about half way between the first patch and the end of

the body. The arms show dark patches on their outer surface

arranged either in pairs or in single bars.

The principal measurements are appended:

—

mm.

End of body to mantle-margin ... ... ... 6

M , , , . eye .

.

... • • 7

Eye to umbrella ... .. ...650

Breadth of body ... ... ... ... 5'5"

,, head ... ... ..e-so

1st right arm ... ... -. 26

2nd ,, ,, ... ... ... 27

yd ,, ,, ... ... ... 46 less tip.

4th ,, ., ... ... ... 3+
istleft ,, ... ... ... 39
2nd,, ,, ... ... •• 36

3rd ,, ,, .
... •.. 59

4th ,, ,,
... ... .35

biameter of largest sucker . ... ca. '50

Distribution. —Banda, Ternate.

Type.— In British Museum, one young specimen.

Polypus globosus (Appellof).

Octopus globosiis, Appellof, K. Svensk. Vetensk. Akad. Handl., XXI, pp.

7, 8, pi. I, figs. 4, 5 (1886); Ortmann, Zool. Jahrb., Ill, p. 662

(1888); Octopus riigosus (pars), Ortmann, Zool. Jalirb., V, p. 669

(1891); Octopus globosus, Goodrich, Trans. Linn. Soc, VII, p. 19, pi.

5, f^g. 81 (1896) ;
Joubin, Bull. Soc. Zool. France, XXII. p. 98 (1897) ;

Appellof, Abh. d. Senckenb. natnrf. Ges., XXIV, pp. 565, 566(1898) ;

Polypus globosus, Hoyle, Proc. Roy. Pliys. Soc. Edinburgh, XVII,

p. 259 (no description) (1909); Berry, Proc. Acad. Nat. Sci. Phil.,

p. 388 (l9I2rt).

M^ Bombay—One c^.

M 82J.S Qff Gopalpore, 25-28 fms., Sept., 1909, trawler ' Golden Croivn ',

Bengal Fish. Dept.— One ^.
M i+f-i' Bandra, near Bombay ("J. W. Gaunter)— One (^

.

The globular body, small mantle-opening, ventral furrow,

order of arms, and the colouring and sculpture of these three

little specimens closely agrees with the description of the type.

The umbrella, which is about one quarter the length of the arms,

1 All the specimens were wrapped in muslin and closely packed in soldered

in boxes, and a few specimens had metal labels.
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and about equal all round, is so membranous as to be almost
transparent, while that of the type is described as " quite thick ",

but the much smaller size of the present examples may account
for the difference. It is continued up the arms, as in Appellof's
(1886, p. 8) description, " in the form of two keels on their outer
sides." The terminal organ of the hectocotylized arm resembles
Goodrich's illustration, and appears to have no striae in the
concave part; the sperm canal, on the contrary, is transversely
striate throughout. In the two largest specimens the arms are
bent back over the head, and one or two suckers are markedly
enlarged on the lateral arms. In the specimen M -V ~ the arms
are only partially bent over the head, the terminal organ of the
hectocotylized arm is very short, and looks as if it was only in

process of formation, and no suckers appear to be enlarged on the
lateral arms ; two rows of large dark chromatophores are present
on all the arms, and on the dorsal mantle a few large, almost black,
chromatophores are interspersed with small brown ones, while on
the ventral mantle the large dark spots only are present, being
placed about i mm. apart. The specimen M -y'" was found in a
hole in a rock at low tide.

The principal measurements are appended :

—

Specimen number ...
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extending about one-fifth of the length of the arms, and with in-

dications showing that it was continued on their outer margins
;

funnel long, conical, and adherent for two- thirds of its length
;

funnel organ in bad condition in both specimens ; surface smooth,

except for a few small tubercles, chiefl^^ on the dorsal surface of

the mantle, head and umbrella ; no cirri ; colour brownish above,

paler below ; dorsal surface with very many minute dark chro-

matophores, which are fewer, and of a reddish-brown colour, ven-

trally. These seem to agree with Brock's description very closely,

except that he describes the umbrella in his specimen to be highest

ventrally, and prolonged in a well developed swimming membrane
to the points of the arms. In the largest of the present specimens

the umbrella is slightly highest dorsally, and in the other example
it is about equally developed all round. Brock remarks that this

species
'

' is excellently characterized by the long spindle-shaped

body, which is completely like a Loligo without fins ", and that no

species already described resembles it.

An example of Cisiopus indicus, Gray, in the British Museum,
bears, however, a strong superficial resemblance in colour and

form, but possesses arms seven or eight times the length of the

body, and an umbrella about one-eighth of the arms. As, however,

a careful examination fails to reveal any trace of pouches between

the arms in the present specimens, I have no doubt that they

belong to the form described by Brock. Steenstrup is very doubt-

ful whether d'Orbigny's two figures of Cistopus indicus represent

the same species. " He is disposed to regard the type of Rapp's
" species as having been a true Octopus and for the form with
" pouches between the arms he has adopted the name Cistopus

bursarius" (Hoyle i886a., p. 19). It seems, therefore, possible

that Brock's form may be identical with the type of Rapp's
species.

The principal measurements of the present examples are ap-

pended :

—

Specimen number ... ... ... M ^-^.2 M ^\^-^

End of body to mantle-margin

, , , . , , . .
eye

Kye to umbrella at left .side

M M .. .. right

Breadth of body
,, head
,, neck

1st right arm
2nd ,,

,3rd ,, ,,

4th

I.St left arm
2nd ,,

3rd „ ,.

4th ., ,,

i .ength of funnel

Diameter of largest sucker

Distribution. —Amboina, a male presented by the natives.

mm.
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Polypus microphthalmus (Goodrich).

Octopus microphtlialiiuis, Goodrich, Trans. Liu)}. Soc, V'll, p. 20, pi. 5,
figs. 83, 84 (1896).

io.(i7_7.:s Karnaphuli River Chittagono-, Dec, 1914 (A. C. Cliowdliury)
—Two ? .

These have a long narrow body with a yet narrower head,
wide mantle- opening placed a little below and in line with the eye/
visible from above ; eyes small ; siphon with broad apex extend-
ing above the eyes and half-way to umbrella margin ; free for half

its length ; no trace of funnel organ in either, although the
specimens are in very good condition ; arms not very tapering at

the tips, and about two and a half times the length of the body.
Web lowest ventrally, and highest in both at the right side, ex-
tending to about one-third of the length of the arms but not
continued up them. Suckers small and much elevated, very like

Goodrich's illustration (pi. 5, fig. ?>2t). Surface quite smooth every-

where. Colour white, speckled with minute, dark-grey or purple-
black, round chromatophores, which are most numerous on the
dorsal surface of head and mantle where they form occasionally
elongate grey smears. Larger chromatophores, measuring about
50 mm., are also present on the mantle and form two rows up each
arm, each spot being placed about 3 mm. apart. These rows are

very ornamental, and are especially distinct on the umbrella region.

The inner surface of web and oral aspect of arms is sparsely
sprinkled with small dots. There is a tendency, especially in the
smaller specimen, to form pockets in the umbrella. These are not
to be compared to the aquiferous pouches of Cislopus indicus, Gra}^
as they are merely tranverse or oblique folds of the web extending
from one arm to the next at about the middle of umbrella. They
are not confined to any particular pair of arms but are most
developed between the laterals, where the umbrella is widest, and
are scarcely indicated between the ventral pair.

This delicately-pretty species seems to differ from the other
more or less pale and smooth-skinned Polyps of this region chiefly

by its small eyes, wide mantle-opening, and short arms possessing
very prominent suckers and with web not continued up them.
Polypus elegans (Brock), P. fusiformis (Brock) and P. pricei

(Berry), are perhaps the nearest to it.

P. elegans has, however, very prominent eyes, a pointed fun-

nel, much longer arms, and chromatophores which " almost vanish
in alcohol." P. fusiformis has a narrower body and head, and
longer arms and web, and P. pricei is of much more delicate

consistency with huge ej'es and a longer web.

The principal dimensions are given below :
—

1 One specimen has the mantle-opening at one side placed as in the type, e.g.,

rather more than halfway from the siphon to the eve."
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4th right ami
1st left arm
2nd ,, ,,

3rd ,, ,,

4th ,, .,

Length of funnel

Diameter of largest sucker

,, ,, eye-opening
Ocellus

m m

.

28

26
28

32
mutilated.

3*50

I

I

Distribution, —Ceylon (type locality) ; Zanzibar (Hoyle).

Polypus arborcscens, Hoyle.

Polypus arboresceiis, Hoyle, Rep. Pearl Oyster Fish. Gulf of Manaar,
p. 189, pi. 2, figs. 8, g, 12

;
pi. 3 (.1904) ; Fauna and Geogr. Maldive

Lnccadive Archip., II, suppl. I, p. 979(1905) ; Proc. Zool.Soc. London,

P- 454 (1907)-

M -«-2-j3i Pearl Banks, Ceylon {T. Southivel I)— One J'.

This possesses a round body with a constriction at the neck,

and a mantle-opening placed about halfway between the eye.

and an unusually broad siphon ; the latter has a blunt apex, and
reaches nearly halfway to the margin of umbrella. The arms are

about three times the length of the mantle, and are bent back
over the body revealing that the first four suckers on each arm
are placed singly, and that all have the eighth, ninth and tenth
suckers enlarged. Umbrella lowest dorsally, extending about one-

third of the length of the arms, and continued on their outer
margins. Terminal organ of hectocotylized arm very small.

Colour of body grey with dark lines ; arms reddish with light

coloured patches, each of which is the seat of a cirrus. Cirri very
numerous even on the ventral surface, many being much branched
and measuring 2 mm. in length.

The principal measurements are appended :

—

Knd of body to mantle-margin

., ,, M M eye
Breadth of body

,, head
1st right arm
2nd ,,

3rd ,,

4th ,,

1st left

2nd ,, ,,

3rd „ „
4th ,,

Hectocotylus

Distribution. —Indian Ocean ; Zanzibar.

6

8

3

7

18

20

19
22

mutilated.

19

21

21

50

Polypus hoyleij Berry.

Polypus hoylei Berry, Proc. U.S. Nat. Mus., XXXVII, pp. 407-8.
text-fig. I (1909) ; Bull. Bur. Fish. U.S. A., XXXII, pp. 296-298,
text-fig. 15, pi. 48, figs. 2-4, pi. S3, fi.g'- I (1914)-.
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M ^i^-^ ' Investigator ' .station 379 : S-.\-ic)o5, Persian Gulf, 28° 59' N.,
50° 3' E., 25 fathoms —One (J.

M ^i-^Y^-^ ' Investigator' station 360 ; 2o-.\ii-i905, Arabian Sea, 13° 36'

N., 47°32'E., 130 fathoms —Two (^

.

M ^y^-i- 'Investigator' station 464: 22-iv-i9i2, S. of Ceylon, 6° 2' 30"

N., 81° 29' E., 52-68 fathoms— One ? .

These agree very closel}- with Berry's full description and
excellent figures. All are characterized by a soft body ; very large

eyes with small openings, stout arms of about two and a half

times the length of the mantle : a semitransparent umbrella ex-

tending about equally (slightly less between ventral pair) on all

the arms for from one-third to nearly one half of their length, and
continued along their outer margins in membranous expansions

;

a very small mantle-opening ; and funnel organ of two V-shaped
pads.

The tip of the hectocotylized arm is stout and broad, and
the usual transverse grooves are very obscure in two examples,
and absent in the third.

The male specimens show no special enlargement of the

suckers. The ventral mantle is divided by an incipient groove
in one specimen only.

In three examples the funnel is free for the anterior third, or

less, of its length, in the other it is totally fused to the head. The
latter specimen is from comparatively shallow water, but the fused

funnel, when opened, disclosed the same peculiar type of organ
and the specimen did not appear to differ from the rest in any
other character. Two examples exhibit clearly two cirri near each

eye, one being placed above and the other below its dorsal edge.

The sculpture and colouring are very striking ; each of the numer-
ous tubercles is surrounded by a dotted circle of minute reddish-

brown chromatophores, producing a somewhat star-like, or white-

spotted pattern. The tubercles are sometimes continued on the

ventral surface, and a few may be observed on the inner dorsal

surface of the umbrella. In two specimens the dorsal chromato-

phores are so dense as to present a purple-red tone, and the lower

surface appear much paler by contrast.

Three of Berry's specimens were taken at 257-460 fathoms,

and the remaining one off the Hawaiian Islands, depth unknown.
The present examples show that the species does not restrict its

range to deep water.

The principal measurements are appended :

—

Specimen number
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Specimen number
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the sperm canal is moderately defined. All the examples have a

perfectly smooth surface and are pale buff in colour with minute
yel!ow~brown chromatophores^ interspersed with a few larger ones.
'' The two alternating longitudinal rows of large light-coloured

chromatophores " described by Berry as decorating the outer
surface of each arm are ver^^ conspicuous in the present specimens
in parts where the outer skin has been rubbed off.

Some measurements of the largest and smallest examples are

appended :

—

Specimen number

End of body to mantle-margin ...

.. ,, ,, ,, eye
Eye to umbrella
Breadth of body

,, „ head
1st right arm
2nd ,,

3rd ,, ,,

4th ,,

ist left ,,

2nd ,,

3>-d „ ,.

4th ,, „
Hectocotylus
Length of funnel

Diameter of largest sucker
Diameter of eye

Distribution. —Off Point Pinos, Monterey Bay, California;

four specimens from the stomach of a salmon {Onchorhynchus
tschawytscha) . Santa Catalina Island, California.

Type. —In the Stanford University Collections, four female
specimens.

M ^-ij^i^
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conical cirrus on the posterior dorsal edge of each eye, with a

smaller cirrus at the anterior dorsal edge. No nuchal constriction
;

eyes not prominent. Arms about twice the length of the body,

thick and muscular, tapering to fine points. Umbrella highest

laterally, extending nearly one- third of the length of the arms,

measuring 80 mm. between the dorsal and 70 mm. between the

ventral pair ; continued on outer margins of arms. Mantle-

opening placed nearly at the ventral edge of eye and but little

below it. Siphon conical, about half of its length projecting above

level of eyes ; funnel organ W-shaped, the median pads being

very wide and touching one another throughout most of their

length ; the lines forming the commencement and end of the '' W"
meet in a point and all the other angles are rounded.

In the short arms, ocular cirri, and the deep scoop out occur-

ring on the umbrella margin between dorsal arms, this resembles

P. rugosus. It differs, however, in the long narrow body and the

broad funnel organ to the specimens referred to P. rugosus in the

present paper. Compared with an example of P. vulgaris from

Plymouth \ this has a longer and narrower body, a wider mantle-

opening, larger suckers, a higher umbrella dorsally, and a blunter

apex to the siphon ; the latter also reaches higher above the eye

than in P. vulgaris. The ventral mantle in the Plymouth specimen

measures 85 mm. in length and 84 mm. in breadth, and the dis-

tance from the end of the body to the eye is 100 mm.
The principal measurements of the specimen M ^V^ are as

follows :

—

End of body lo manlle-maryin
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large four-lobed cirrus at the centre of its dorsal edge ; arras

about three times the length of the mantle ; umbrella about a

quarter the length of the arms, a little higher laterally, about
equal elsewhere, not continued on outer margins of arms ; mantle

-

opening placed just behind, and on a level with, the posterior end
of the eye ; siphon reaching about half way to the edge of umbrella.

Colour above greyish, produced by minute red-brown chromato-
phores closely sprinkled on a buff ground; paler below, with
fewer and larger chromatophores. On the outer surface of each
arm there is a row of four to six large dark chromatophores which
cease at about the edge of the umbrella, or, more rarely, a little

above it. Numerous small pointed tubercles are scattered over

the dorsal surface. The ventral mantle is smooth except for a

median groove. Compared with the descriptions of Hoyle, Wiilker

and Berry of young specimens of this genus, the present example
seems to be nearest to Polypus H. (Hoyle, 1904, p. 197) and
Polypus M. (Hoyle, 1907, p. 455).

The principal measurements are appended :

—

mm.
End of body to mantle-margin ... . ... 5

M M ,) M eye ... ... 6

Eye to umbrella ... ... ... 4
Breadth of body 4

,, ,, head ... 5
1st right arm ... ig

2nd ,,

4th

ist left

2nd ,

.

3rd ..

4th .,

mutilated.

17

18

17

20

17

14

Polypus sp.

M^^-^ ' Investigator ' station 557 : i-xi-1913, Port Maria, Elphinstone
I., 12° 23' 15'' N., 98° 2' 00" E., shore collecting —One ? .

This 3'^oung example does not seem to agree with the charac-

ters of an^'- of the described species, and the comparison is rendered

more difficult by the mutilation of the ventral arms which are

represented only by stumps with the first two suckers, and as a

consequence of this much of the umbrella is also absent. The
principal characters are : elongate body

;
prominent eyes ; arms

two and a half times the length of the mantle, with large suckers,

the first four being placed singly
; umbrella (where present) about

one- fifth the length of the arms, continued conspicuously on the

outer margins of the arms almost to the extremity; mantle-opening

at ventral edge of e^^e ; siphon somewhat pointed and reaching

above arm roots, siphonal organ probably W-shaped but is not in

good condition ; dorsal surface, and inside of umbrella between
dorsal arms, much wrinkled and with many small tubercles, the

latter becoming less numerous on the mantle which has a smooth
ventral surface without a median groove, only a few elongate
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wrinkles being present. Ocular cirri not apparent. Colour buff

with numerous minute dark chromatophores which are equally
small, but much fewer, ventrally. This approaches P. rugosus
more than any other species in the collection, but the eye.
in the examples which have been referred in the present list to

that species is lower in regard to the position of the siphon than
it is in M ^"V""-, and this would seem to be a character less depen-
dent on modes of preservation than such differences as the elongate
shape of the body and the absence of ocular cirri.

The principal measurements are appended :

—

mm.
Knd of body 10 mantle-m;ir^in ... 19

, eye ... ... 25
Eye to umbrella ... .10
Breadth of body ... . ,12

,, ,, head ... ... ... 12

I St right arm . .. ••39
2nd . , ,

,

... ... 46
3rd ,. ,. ... 47
4th ,. ,, mutilated.
1st left arm .. .38
2nd ,, ,. . . ... 45
.3rd ,. ,, ..50
4th ,, ,, mutilated.
Length of funnel . . 6
Diameter of largest sucker ... 2

EledoncIIa diaphana (Hoyle).

^apetella diaphana, Hoyle, Diagnoses, I, p. 232 ; Prelim. Rep., I, p.
lo8 (1885); Eledonella iiaphaiia, Hoyle, 'Challenger' Rep., XVI
(Cephlopoda), pp. 187-8, pi. 9, figs. 3-6 (1886) ; Bull. Mus. Comp.
ZooL, XLHI, No. I, p. 22, pi. 5, fig. II (1904) ;

Joubin, Res. Camp.
Set. Monaco, XVH, pp. 3739, pi. 2, figs. 5-7 (1901); C.R.Acad.
Paris, XXXVI, p. loi (1903),

M ^ Y^ ' Investigator ' station 273 : 27-xii-i9oo, Laccadive Sea, 12° 47'
N., 73° 44' 45" E., 823-870 fathoms —One.

M i-^i ' Investigator ' station 315 : i2-iv-i903, S. of Andaman Islands,
10° 6' N., 92° 29' E., 705 fathoms —One.

vSpecimen M -^- agrees closely with Hoyle's description of the
type and it is interesting to note that some of the suckers have a
circular opening and others the quadrangular or triangular form
which Hoyle thought was probably due to shrinking. The siphon
extends two-thirds of the distance to the umbrella margin and its

organ is a /^-shaped pad. The third arms are nearly as long as

the mantle. Colour pale with red-brown spots.

Specimen M -y- differs a little from the type but agrees very
closely with the illustrations and measurements of an almost
similar sized specimen referred by Joubin (1901) to this species.

The arms and siphon are shorter and the umbrella higher than in

the type. The latter is highest between the dorsal arms, extend-
ing to two- thirds of their length, and attains about half the length

of the other arms. The mantle extends 6 mm. below and 7 mm.
at either side of the visceral sac. About eighteen suckers are
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tency of the specimens referred to E. diaphana. Specimen M^—
is very young having a mantle-length of only 5 mm., the pallial

opening is very wide and the eyes large : the siphon extends half

way to the umbrella margin. The arms are all mutilated. The
umbrella reaches to about the third sucker on the dorsal arms
and is much shorter ventrally. Colour pale with a few reddish-

brown chromatophores. This and the following have been pre-

served in formalin. Specimen M ^nf~ has a mantle of 8 mm. The
third arms are the longest, and the siphon extends two-thirds

of the distance to the umbrella margin. Colour as in specimen
M -T-. Probably these specimens are referrable to E. diaphana.

Family SEPIOLIDAE.

Iniotcuthis japonica, Verrill.

Iiiioteuthis japoiiicd, Verrill, Rep. i'. S. Fish. Coiinii., p. 417, t(jotiK)te

(1881); Joubin, Bui/. Soc. Zool. France, XXII, p. lul (1897 1; Berry,

Proc. Acad. .Yaf. Sci. Phil., pp. 405-8, pi. 5, fig. 5 (igiart).

M i057 !:« po,.f Yi]n\v. Andaman Islands (.V.TF. Kentp)~T\yo ?, one
young'.

The two smallest of these specimens have a mantle-length of

5 and 9 mm.
The largest female, compared with a male of /. juaculosa,

Goodrich, of similar mantle-length, shows that /. japonica has the
nuchal commissure narrower than the length of the fin at inser-

tion, while in / maculosa these measurements are about equal.

The latter has a uniformly narrower body, shorter, rounder
fins, and larger siphon than 7. japonica. The bell-shaped mantle
of the latter is very marked in the large female, when viewed
ventrally.

In /. maculosa the chromatophores form large, dark-brown
spots and blotches all over the body and arms, except the siphon
and lower surface of fins.

In /. japonica they form very minute bluish-red dots which
become larger on the head, and the ventral surface of the fins and
siphon is freckled with orange dots. A note on the label states

that the specimens were bright yellow when alive. These three
specimens of /. japonica are all a little contracted, and seem to

have a thicker skin and harder body than /. maculosa, but these
differences may be due to varying modes of preservation.

The valve in the siphon is much longer in the example ex-

amined than in that of 7. maculosa.

The measurements of this large female are appended :

—

Specimen number ... ... I\I -'^i^'-"'

mm.
End ol body to mande-margin ... 13
Breadth of body ... ...12

,, ,, head ... lu
Nuchal commissure ... 5
Fin length at in.sertion ... ... ... 6
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Specimen number . ... ... Mi^^-

mm.
1st right arm ... ... . 8

2nd ,,

3rd ,,

4th ,,

Tentacle
Club

8

9
8

18

4

Distribution. —Japan

.

Type. —Cat. No. 9,639 (part) Yale University Museum, a male.

Iniotcuthis maculosa, Goodrich.

hiioteiithis maculosa, (ioodrich, Trans. Linn. .S'tfcVII, pp. 2-.^, pi. i.

figs. 1-3 (1896).

M^V 1 Pu" Beach, Orissa Coast {R. E. Lloyd)— On^ ,$

.

M^"-t ' Investigator' station 556 ; off Burma Coast, Marine .Survey ot

India^ —One $ .

The hectocotylus in the male specimen closely resembles

Joubin's (1897, P- 10^^) description of the modified arm in /. japo-

nica, Vll., e.g., " Une membrane demi-circulaire, en forme de C,
entoure un tubercule median."

Such of the tentacular rings as are in a favourable position

for examination show ten or eleven blunt teeth which seem to

extend round the entire ring. What appear to be papillae are also

present in the guise of small, pointed between-teeth.

Some of the differences between this species and the last

mentioned have been already pointed out.

The principal measurements are appended :

—

Specimen number

End of body to mantle-margin
Breadth of body

„ ,, head
Nuchal commissure
Length of fin at insertion

Breadth across fins

I St right arm
2nd ,,

3rd
4th .,

Tentacle-

Club

Distribution. —Andamans ; Persian Gulf.

Type. —In Indian Museum, Calcutta, two females.

Euprymna morsel (Verrill), Steenstrup.

Jnioteuthis morsei, Verrill, Rep. U. S. Fish Comm., p. 417, footnote

(1881); Joubin, Bull. Soc. Zool. Fratice,XXll,p. 102(1897); ? Sepiola

bursa, Pfeffer, Abh. Naturw. Ver. Hamburg, VII, p. 6, fig. 6 (1884) :

Euprymna moysei, Steenstrup, Overs, K. D. Vidensk. Selsk, Fork,, p.

66 (1887); Hoyle, Bull. Mus. Comp. Zool., XLIII, p. 26 (1904);
Wulker. Abh. d. If. Kl . d. k. Ak. Wiss.. Ill Suppl.-Bd., i Abh.. pp. 9

M '^V-'
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etc., pi. I, fig. 9; pi. 3, figs. 23, 24; pi. 4, fig. 40 (1919) : Berry, Pmc.
Acad. Nat. Sci. Phil., pp. 408-14, pi. 6, fig. i (i9i2rt).

M ^-OyO-B Nyanbyini liay, Burma: 28-viii-i9i i

,

M fiijfi-a Andamans—One (^ . 1899.

M^^4 Persian Gulf {Towiisoid)— One ? .

M ^^e.a Hongkong (/?. Hitngerford)—O\vc (^

.

fathoms —One $ .

^Qxty states that the umbrella is *' lacking or at best rudi-

mentary between the dorsal arms." In the present specimens a

delicate web extends to the third or fifth sucker between these

arms. The hectocotylus in both males agrees with Berry's des-

cription. In specimen M^^^ enlarged suckers appear on the third

and fourth right arms, and in specimen M^^on the third right

and fourth left. Many suckers are missing from the other arms of

both specimens. The enlarged suckers occur on the two ventral

rows as noted bv Berry . The principal measurements are appen-
ded :—

Specimen
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The club suckers are very minute and possess a smooth ring

;

they are placed in about eight rows at the centre of the club.

The epidermis is wanting in many parts but the colour seems to

have been buff covered very densely with purple or black

chromatophores, which are present on both sides of the fins also.

Such of the surface as is entire seems to be smooth.
The principal measurements are given below: —

Knd ot body to ventral mantie-marg'in
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mm.

>xit*-j±L Pari Beach (?) —Ri.yhtcen young Manilc-lentith 12-26

1\1 8i92^2on pm-i Orissa Coast (A'. .1. ain/

R. E.L.) —Five c? 32-49
Four 9 • 47-9^

y\ a2Q^:io piiri Beach (F. 11. Gravely)—
Three $ .. 36-77

Two 9 .. 64-75

M '*2i3:i± Pari Beach (C. Paha), 23-iii-l9o8

—One^ ., 9-'

One 9 110

M KXIA Puri Beach, Orissa Coast {J. Cauntei')

31-1-1909 —One^ .. 43

]\I 82ia:i8 Varkula\-, Travancore I..V. Aiinaii-

dale): io-x\-igoo —One ($ .. 220

Two 9 .. 93-114

^I s_2_i_9 {Karachi (IF, D. Ciirnming}— One (^ .. 75

M ^-Y-fi Gangaram, Vizagapatam District,

Madras Coast {MoH Ram) —One? ,. 9'

? Small specimen in bad condition.

M S2^a2 Akyab, Burma (/. H. Burkill)—Or\e 2 .. 72

M 827_4;a Off Gopalpore, trawler ' Golden

Crown', Bengal Fish. Dept., 23-27-ix-i909

—

Three 9 ... 7^*^

1 20

3 4

yi sajy^i Off Eastern Channel, m. of R. Hughli.

trawler 'Golden Crown', xi-igoQ, Bengal

Fish. Dept. —TwoJ ., 97 -H^

M 8 9,9 5^03 i Investigator ' station 565 and 567 :

i3-2i-xi-i9i3. ii°54'oo"N., 98°i9'oo"E.,

6-7 fathoms —Five cj
-^5-^5

Two 9 ,, 33-42

(^V) Three young ,. 10-12

M 9oo|j.a ' Investigator ' station 575 : 20-xii-

191 2, Off entrance to Mergui Harbour, S.

Burma, 7-fathoms (?) Six young .. S-o

M 9_sii.ii9 ' Investigator ' station 590 : 8-9-i-

1913, Mergui Archipelago 13° 5' 15" N., 97°

53' E., about 30 fathoms —One^ .. 17

Two 9 .. . 72-80

M .aflso^oGLL Investigator ' station 569 : 29-30-

xi-i9i3, ii°52'io*N.. 98° i8'4o"E., 5 fathoms
—Thirty-six ($ .. 16-81

Thirty-two $ .. 10-102

M s%'-± Off Gopalpore, 30-38 fathoms, Bay of

Bengal, trawler ' Golden Crown' , Bengal Fish.

Dept., Dec, 1909 —One 9 .. no

These twenty-live records of seventy males and sixt^^-two

females show that the present species occurs all round the coast

of India from Karachi to the mouth of the River Hughli, and also

off the Burmese coast and Andaman Islands. The length and

breadth of the fins with regard to the length of the mantle exhibits

a certain amount of individual variation, but, except in the case

of several small females in the haul M ^"-^^^^a^^^ which showed much
wider fins than males of the same size, there seems to be no
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marked difference as regards this between the sexes. The small

specimens M^^^^ possess a fin measuring one-third of the length

of the mantle and resemble the useful illustration of Hoyle (/. c,

p. 156, text-fig.). Sixteen males from various hauls, with mantle-

length of 21-97 mm., possess a fin measuring about half the length

of the mantle, and the same proportion is shown by eleven females

with mantle of 16-120 mm. In three females with mantle of 63-

75 mm. the fin does not attain quite half the length of the mantle,

and in two others with mantle of 30-42 mm. the fin measures two-

thirds of the mantle. The largest sized specimens of both sexes

possess a fin measuring more than half and less than one-third of

the mantle.

The rings of the arm suckers in the young specimens M^^f ^^

show five to eight teeth, and some large tentacle rings possess

sixteen to nineteen teeth round the ring ; suckers occur on the

buccal membrane but there is no trace of a hectocotylus.

Large males, frequently, but not always, have the largest

rings of the lateral arms larger than the largest rings of the club.

In females these rings are almost always either slightly or much
smaller than the largest rings of the club, and as a consequence

of this they have fewer teeth on the lateral arm rings than the

male owing to the smaller size of the ring. Thus a male with

mantle of 75 mm. possesses ten or eleven teeth on the lateral

rings, and not more than six on the dorsal and ventral arms, and
a female with mantle of 72 mm. does not possess more than six

teeth on the largest arm suckers. The number of teeth on the

largest tentacle rings does not appear to increase after a certain

mantle-length has been attained. Thus a male and female with

mantle-length of yy mm. possess seventeen to twenty teeth on the

largest rings, and the same number is shown by two females with

mantle of 120-134 mm.
The number of suckers on the different angles of the buccal

membrane varies from one or two to three, four or six. Five

to nine blunt teeth are present on the ring, part of which is

always smooth. In large females a tubercle is placed at the base

between the ventral angles. In the small specimens M ^030^909?

the nidamental glands are barely perceptible in females with a

mantle-length of 10-15 mm. The smallest sexually distinct

males have a mantle of 16 mm. Young specimens of both sexes

have much fewer chromatophores, but examples with a mantle-

length up to about ^y mm. seem always to show two very

conspicuous clusters of dark chromatophores on the dorsal surface

of the head, giving each little creature a superficial appearance of

having two eyes on the back of its head as well as the real

laterally-placed eyes.

As regards anatomy the specimens M ^^-^-^ were examined

and nothing was discovered that is not usual in the genus. The

female specimen had the ovary tightly packed with eggs —the

bilobed nidamental gland measured 24 X n mm. The radula
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Ipl. xxiv, fig. II) closel}' resembles that of L. pealit, Verrill (1882,

pi. xxviii, figs. 6-8). The frontal lamina of the upper mandible (pi.

xxiii, fig. 9) curves more upwards than in that species and the

posterior end of the palatine lamina has a median indentation.

The lower mandible (pi. xxiii, fig. 9) has the notch near the ros-

trum less marked than in L. pealii and the lower edge of the

gular lamina is indented.

Distribution. —Indo-Malayan Region.

Type. —In Hamburg Museum.

Loligo spectrum, Pfeft'er.

Loligo specti'um, Pfeffer, Abli. Nafurw. Ver. Hainbtirg. VIII, pp. 5-6,

figs. 5. 5«Ci884).

M -"-2^5.4 Arakan coast, trawler ' Golden Cro2vn ', Bengal Fish. Dept.,

—One^.

The long, slender body readily distinguishes this species from

L. indica. Order of arms 3, 4, 2, i. Rings of arm suckers usually

with eight teeth (sometimes seven or nine) on the distal margin,

and the rest of ring smooth. At the base and distal portion of

each arm the teeth are short, broad and blunt, elsewhere they are

rather narrow, pointed and slightly curved. Distal rings often

have only four to six teeth, and a sucker at the base of the fourth

right arm has eleven teeth. Sixteen rows of suckers occur on the

proximal part of the hectocotylized arm, the two pairs immediate-

ly preceding the papillae being placed on long stalks. Pfeffer

describes the tentacular rings as possessing forty teeth. Thirty-

one is the largest number I could find on any tentacular ring, but

this specimen is considerably smaller than the type which has a

mantle-length of 284 mm. A marginal sucker, intermediate in

size between the large and the distal club suckers, possesses

eight pointed teeth separated by the width of the base of a tooth,

and covering the distal half of the ring. Suckers are present on

the buccal membrane which is seven-angled.

The principal measurements are appended:

—

End of body to dorsal mantle margin
Length of fin

Breadth of fins

1st right arm
2nd ,, ,,

3rd ,,

4th ,, ,,

1st left ,,

2nd ,, ,,

3rd ., ,,

4th ,, ,,

Length of tentacle

,, ,, club

Diameter of largest tentacular ring

arm ,,

Distrihitian. —Marquesas.
Type. —In Hamburg Museum, three males.

mm.

155
100
62
28

30
mutilated.

45
33
38

45
42

103

33
2-50
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Loligo sp.° ' mm.
M ^'P and M 'i2_2o Madras, purchased,

3o-iv-i877 —Two ^ Mantle-length 120-135

M ^2^7. Pamban, Ramnad District, Gulf of

Manaar, from weeds. 0-2 fathoms, 24-111-1913

{S. W. Kemp) —Two ,, 4
M ^2^5. Kilakarai, Ramnad District, South

India, from weeds, 0-2 fathoms, 16-II-1913

{S. W.Kemp) —One .. 7

M ^^3. ' Investigator ' station 565 : 13-xl-

1913, 11° S7' lo" N., 98° 19' 00" E., 7 fathoms
—One .. 8

Specimens M '-f" and M -V- resemble L. indica in their shape

and colour, and in the size and arrangement of the suckers on

club, arms and buccal membrane ; as, however, the horny rings

of all the suckers are missing it is not possible to determine the

species with certainty.

Loliolus investigatoris, Goodrich.

Loliolus investigatoris, Goodrich, Traits. Linn. Soc, VII, pp. S-y, ph -',

figs. 29-37 (1896).
,,,,,,_

M^p Penang (Dr. Stoliczka) —One 2 Mantle-length 43

M ^f«- Sandheads, River Hughli (G. Lord)—
One 2 ,. 53

M 5id_7^8 p^pj Qrigg.^ Coast 1
i S. IV lump)—

Two c? .. 35-39
M S-Q^s . Investigator ', Mouth of Tavoy River,

28-VIII-1911 —One d .. ^5

M 8iQ2 E, s, E. of S. Moscos I., Marine Sur-
vey of India —One d ifi

M ^iAi ' Investigator ' station 481 : 25-26-xli-

1912, Mergui Harbour, 7 fathoms —One 2 • 3*^'

M.&i^:^i Mouth of River HnghW {Capt. R.
Munro) —P'our cf 31-88

One c? • 34
M^-y-3- Purl Beach, i-2-ii-K)oo (.V. Aiinandale)

—One c? .. 34
M s^-- Purl, Orissa Coast, 18-19-I-1908 {N. A.

and R.E.L.) —One 2 -'^^

M -^^-^ 10 miles N. R. of Devi river, Orissa
Coast —One 2 3i

M ^-2J5-3 Shrimp-trawler off Frazergunge,
Sunderbunds —One d 35

\] S3^± 'Investigator' station 402: 15-16-xl-

191 1, Mergui Archipelago, 13° 2' N., 98°
25' E., 5 fathoms —One mutilated ,, 27

M 100^-83 Karnaphull River, Chlttagong {A. C.
Chowdhury) December, 1914 —Two d • 32-37

Three 2 ^'^-

M io<2^3^± Near Mud Point, River Hughli, D.
netusedas townet, S. I,. Kitty [T. Southwell)
[3-11-1915 —One d .. 28

One 2 •• 37

A marked sexual difference is apparent in the specimens

M ^-i--5f «\ The male with a mantle-length of 31 mm. has much

' Found in a hole near a rock at low tide.
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longer lateral arms with much larger suckers than the female with

a mantle-length of 34 mm.
Distribution.— lndiO-M.Q\Ay2ii\ Region.

Type. —In Indian Museum, Calcutta.

Family SEPIIDAE.

Sepia aculcata, Van Hasselt MS., in d'Orbigny.

Sepia acideata, Van Hasselt MS., in d'Orbigny and Ferussac, Nisf.

Nat. Ceph. nce't., p. 287, pis. 5, 25 (1834) ; Steenstrup, Vidensk.

Selsk, Skr. 5th R., Bd. 10. VII (1875) ; Tryon, Man. Conch., (i) i,

p. 169, pi. 90, fig. 415 ;
pi. 91, figs. 416, 417 (after d'Orbigny) (1879) ,

Goodrich, Trans. Linn. Soc, VII, p. 3 (1896) ; Joubin, Azotes Leyden

Mus., XX, p. 25 (1898); Wiilker, ^Abh. d. II. Kl. K. Ak. d. Wiss..

Ill Suppl.-Bd., I Abh., p. II (1910) ; Berry, Proc. Acad. Nat. Sci.

Phil., p. 418 (19120) ; Acanthosepion Hasselti, de Rochebrune, Bull.

Soc. Phil. Paris, (7), VIII, p. 10 1 (1884).

M^^ Akyab, Burma {W. Dodgson)—One ? .

M 'f^ Sandheads, River Hughli (F. Milner)— One c?.

M ^i§.5 'Investigator' station 519 : i-iii-1913, Mergui Archipelago,

Elphinstone I., Port Maria, shore collecting —One ?.
M^^ Palk Straits, South of India— One ? .

M 82.51 Akyab, Burma (/. H. Burkill)— One S-
M 8_2_fi2 gg^y pf Bengal, trawler ' Golden Croivn ', Bengal Fish. Dept..

—One? .

M s2jr:S. Bay of Bengal, trawler ' Golden Croivn ', Bengal Fish. Depl.,

—One (^ , one J .

M^^^ Balasore Bay, Orissa Coast, viii-1908, trawler ' Golden Croivn ',

Bengal Fish. Dept., —One $ .

M ^Qf-A ' Investigator' station 557 : off Burma Coast, Marine Sur\ey
of India —One ^

.

These all agree in the presence of suckers on the buccal

membrane and in having the tentacle suckers all of small size and
semi-equal, and armed with acute teeth all round the ring, the

largest being on the distal half of the circumference. Very promi-

nent papillae are also apparent in the best-preserved specimens.

Specimen M --r^- possesses what appear to be clubs in process of

repair at the end of each tentacle stem. They are much narrow^er

than the stems and end acutely, and possess a very rudimentary
fin only visible with a lens ; minute pointed papillae, which would
seem to be the base of suckers (as occasionally fibres of muscle
project from them), are present on either side of a median line.

The arm suckers are arranged in four rows and their rings are

usually armed with many teeth on the distal half of the ring. The}*

vary greatly in number and appearance ; often two are welded
together or they may be somewhat widely espaced ; eighteen to

thirty are present on many rings but those placed on the proximal
or distal portions are usualty (but by no means invariabl}') smooth.
An idea of the variation in dentition is afforded b}' specimen M^-^.

Fifty-six teeth surround a sucker ring on the middle of the fir.st

right arm, the distal teeth being the longest ; a sucker on the distal

half of the third left arm shows a ring with about fort}^ teeth
;

twenty-one teeth are present on a sucker ring on the distal half of

the fourth right arm, and are placed on the distal margin, the rest

of the ring being smooth. All the proximal rings examined in this
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specimen are smooth. Some suckers from the buccal membrane
show smooth rings, others have notches or short blunt teeth.

The hectocojtylus is placed on the proximal half of the left

ventral arm. The first three or four rows of suckers are normal,

and are followed by about six pairs of very minute suckers on the

ventral margin, about four pairs being placed on an excavation

on the corresponding part of the dorsal margin of the arm. In the

smallest male, M --\~. this excavation is slight, but a deep round

cavity is formed on the older specimens. The spermatic pad is

broad and very papillate. Colour, slate above and buff-pink

below ; the chromatophores are all small and usually dark ; a few

look like white spots but are pale blue when examined with a lens;

although very dense on the dorsal mantle they form no bands or

other definite markings. The fins, which have fewer chromato-

phores on their ventral surface, are usually broad and thick but are

sometimes closely adherent to the mantle. The surface is generally

smooth but often about six crescent-shaped wrinkles occur at the base

of the fins along either side of the dorsal mantle. The cuttle bones

of seven specimens examined all show a callosity on the inner cone,

and their form agrees closel}'- with the illustration of d'Orbigny (pi.

25, fig. 4), and also closely resembles that of the shell of S. indica,

d' Orb., which Joubin (/.c, pp. 21-28) thinks is very likely iden-

tical with the present species. Hoyle has pointed out that

S. indica is called S. Uainvillei in d'Orbigny's illustration (pi. 21,

figs. I, 3, 4). The specimens M -^-¥- and M -*'-¥--, with mantle-

lengths of 44-59 mm., have both much smaller spermatic pads, and

in the shell the callosity of the inner cone is only partly developed.

The smallest has thinner fins than the others; probably this may be

attributed to its youth. Measurements of some of the specimens

are appended:

—

Specimen number
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Sepia singaporensis, PfefEer.

Septa sii/gaporeiisis, Pfeffer, Abh. Natiirw. Ver. Hamburg, VIII, pp.
lo-ii, fis>-s. 13, 13a (1884); Hoyle, Proc. Roy. Phys. Soc. Edin-

biii'gli, p. 27 (1886) ; Goodrich, Trans. Linn. Soc, VII, p. 3 (1896).

M *UJis ' Investigator' station 387 : i6-xi-i909, off C. Negrais, Burma,
15° 25' N., 93° 45' E., 40-49 fathoms —One ^

.

This has lost the tentacles but in all other respects seems to

agree closely with Pfeffer's description. Fourteen to thirty-three

teeth were counted on different arm sucker rings.

On the fourth left arm about six rows of suckers on the
proximal half are appreciably smaller than those immediately
preceding and following them, the two dorsal suckers in each row
being the smallest ; the surface of this modified portion appears
to be slightly excavated.

Hoyle (1886, p. 128) thinks that it is quite possible that
this species may be identical with 5. plangon, Gray. The shell of
specimen M -"f " measures 63 mm. by 18 mm. , and has an index
of 31. The end of the spine is broken but the portion remaining
does not show the keel on the ventral edge present in the shell of

5. plangon.

The principal measurements are appended :

—

Dorsal mantle-length
Breadth of body

,, head
Fin maximum
1st right arm
2nd ,, ,,

Srd ,,

4th ,,

1st left ,,

2nd ,,

3rd „ „

4th

mm.
... 62

... 29
22

... ca. 4
25

. .. mutilated.

... 28

... 31

... 26

... mutilated,

... 24

... 25

Distribution. —Singapore {Pfeffer and Goodrich).

Type. —In Hamburg Museum.

Sepia esculenta, Hoyle.

Sepia esciilenfa, Hoyle, Diagnoses, II, p. 188 ; Prelim. Rep., II, p. 291

(1885) ;
' Challenger ' Rep., XVI (Cephalopoda), pp. 129-31, pi. 17, figs.

1-5; pi. 18, figs. 1-6 (1886); Appellof, K. Svensk. Vetensk. Akad.
Handl., XXI, p. 28, pi. 3, figs. 1-6, 24 (1886) ; Ortmann, Zool.Jahrb.,
Ill, pp. 649-665 (1888); Pilsbry, Nautilus., VII, p. 144 (1894);

• [oubin, Bull. Soc. Zool. France, XXII, pp. 102-103 (1897) ;
Hedley,

Proc. Linn. Soc. N. S. W., XXXI, p. 463 (1906); Berry, Proc. Acad.
Nat. Sci. Phil., pp. 418-19 (1912a).

M '^^'>- Moji, Japan, i-vii-1913 [J. D. Cooper)— One ? .

Owing to its large size this specimen was not taken to be
compared with the type. A vivid recollection of its appearance,
and a subsequent glance at the type male in the British Museum
has, however, quite satisfied me that it is rightly referred here.
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It agrees with Appellof s description as regards the presence of

notches, in some cases amounting to teeth, on the rings of the arm
suckers.

The median tentacular suckers are a little larger than those

at the margin (as observed by Joubin), and there are two larger

than the rest at the tip of the club. Thirty to forty teeth are

present on some of the tentacular rings.

The crescent-shaped folds, or wrinkles on the dorsal skin,

which frequently occur along the origin of the fin in this genus,

are well-marked. The shell agrees closely with Hoyle's descrip-

tion except that the last loculus is shorter. The horny brown
mass noticed by Joubin between the spine and inner cone is dis-

tinct. Berry has remarked that this species is very nearly allied

to S. aculeata, van Hasselt, in spite of the absence of suckers on
the buccal membrane and that the shell is without the callosity

of the inner cone. Besides these two important differences, it may
be noted that the parallel lines of the striated area of the shell are

always more or less evenly rounded in 5. aculeata and never form
the acute angle present in S. esculenta, and the fins, buccal mem-
brane and sperm pad are all much thicker and narrower in

5. aculeata. A number of sperms are adhering to the sperm pad
in the present specimen.

The principal measurements are appended :

—

Dorsal mantle-length ...

Breadth of body
,, head
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The specimen next in size (M -Y'-) has the two largest tenta-

cular suckers, of 3 mm. in diameter, with smooth rings and the

remaining suckers of the club denticulate. All the other specimens

show a number of large smooth rings on each club ; specimen
M^- for instance possesses ten smooth rings (some much larger

than the others) on one club. As far as can be judged from the

present material of a few male specimens, it would appear that the

number of smooth rings on the club depends on the age of the

specimen, and that in youth all the tentacular suckers are denti-

culate. The shell of specimen M ^tt— was examined and measures
about 107 mm. by 37 mm., and has an index of 28. The wide

flattened inner cone with an oval prominence in the centre is very

like Goodrich's figure. Th^^ chitinous margins measure in some
parts as much as 8 mm.

The spine (broken in the type) measures 4 mm. and curves

slightly backwards. Hoyle (1905, p. 981) has referred a Sepia to

S. rouxii, d'Orb with some hesitation, adding that it possessed

teeth on the rings of the large tentacular suckers, but that in

certain respects it seemed to be intermediate between 5. rouxii

and S. singalensis.

Some measurements of the specimens are appended :

—

Specimen number ... ... M i\^-i M ^\8_5 m s2_bg
jyi

S2_7.7_ ^i 8 2_S2

ram. mm. mm. mm, mm.
End of body to dorsal mantle-margin 180 in 125 173 151

Breadth of mantle ... ... 76 53 55 70 08

,, fin ... . ... 25 15 17 ca. 20 19

I. St right arm ... ... mutilated. 44 50 68 52'

2nd ,, ,, ... ... 69' 46 47 83 55
3rd ,, ,, ... ... 59 48 45 90 65
4th M ,, ... ... 69 58 57 96 73
Tentacle ... ... 41 113 io6 148 51

Club ... 33 27 26 36 30

Distribution. —Ceylon and Gulf of Manaar {Goodrich and
Hoyle) ; Suez, Zanzibar {Hoyle).

Sepia arabica, sp. n.

(Plate xxiii, figs. 1-5 ;
pi. xxiv, fig. 10.)

M '^•ijJ-3 . Investigator' station 246 : 15-.K-1898, Laccadive Sea, 11° 14'

30" N., 74° 57'"" 15" E., 68-148 fathoms— One 9

M ^y-" 'Investigator' station 292 : 2-xi-i90i, Persian Gulf, 26° 20' N.
53= 54' E., 53 fathoms— One 2 .

Body broad in proportion to length, fins narrow, dorsal

mantle-margin not much produced in centre. Head broad and
flattened. Eyes large. Buccal membrane without suckers. Sperm
pad not developed, perhaps owing to youth. Funnel with broad

apex not reaching to fork between ventral arms. Umbrella well

developed between the dorsal arms, lower laterally, and absent

between the ventral pair. Fourth arms the longest, the rest

I Less tip,
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subequal, and about one-third the length of the body. Suckers
usually arranged in a slanting series of four in a row, except the

proxicaal two rows which generally consist of two and three

suckers each. The rings are usually smooth, but a few irregular

notches are present on the rings of some distal suckers in specimen
M-^V\ Tentacles not extending below mantle. Club small with

moderate fin. Tentacular suckers subequal and placed about five

in a row. The rings possess a few minute widely- spaced teeth,

some blunt, others pointed. Six were observed on one ring.

Surface smooth except for a few tubercles on the dorsal mantle,

and oblong folds or wrinkles along the origin of the fin.

Specimen M ^ V ^ has also two curious ear-shaped folds on
the head behind each eye, but these appear to be accidental.

Colour pinkish-buff sprinkled with reddish-brown or grey-blue

chromatophores which are less numerous ventrally. The shell

appears to be unusuall}^ narrow in proportion to the width of the
body, but this seems to be due in part to the chitinous margin
having unfortunately decayed away in both specimens, the inner

cone being also absent. Enough of the shell remains, however,
to show the most important character of this species, viz., the form
followed by the lines composing the striated area.

The parallel lines are at first almost transverse, gradually a

median indentation which rapidly deepens makes its appearance,
so that the posterior margin of the last loculus is bounded by
two V-shaped lines apparently quite unlike that of any Sepia
hitherto described. Both shells are alike in this respect. The
smooth, polished dorsal surface of the shell is only interrupted

by a moderate median ridge and the divisions between the loculi.

The ventral surface is slightly elevated and marked by a narrow,
shallow, median groove. Judging the length of the shell from
the impression of the mantle cavity the index in specimen M -^-

would appear to be about 55 and that of M -t-- about 40.

Some measurements are appended :

—

Specimen number

Dorsal mantle-length
Breadth of body

,, ,, head
Fin maximum
1st right arm
2nd ,, ,,

3rd .. „
4th ,,

ist left

2nd ,, ..

3rd
4th M ,.

Tentacle
Club ...

Sepia (Doratosepion) andrcanoides, Hoyle.

Sepia andreanoides, Hoyle, Diagnoses, II, p. 193; Prelim. Rep., II, p.

297 (1885) ;
' Challenger' Rep., XVI (Cephalopoda), pp. 139, etc., pi. 21,

lyi 8113
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figs. 11-19; pi- 22, fig. II (18S6); Ortmann, Zool. Jahrb., Ill, pp.
653. 665 (1888) ; Wiilker, Ahh.d.II. Kl. d. k. Ak. d. Wiss., Ill Suppl.-
Bd., I Abh., pp. 19, 22, 24 (1910) ; Berry, Proc. Acad. Nat. Sci. Phil.,
p. 423 (merely listed) (igi2aj.

M ^fi ' Investigator ' station 246 : 15.X-1898, Laccadive Sea, 11" 14' 30"

N., 74° ^7' 15" E., 68-148 fathoms— One (?.

M^i^A 'Investigator' station 360: 2o-xii-i905, 13° 36' N., 47° 32' R.
130 fathoms —One 9

M ^\t6 Investigator ' station 464 : 22-iv-i9i2, S. of Ceylon, (P 2' 30"

N., 81° 29' E., 52-68 fathoms— One 9 .

These all have smooth rings to the arm suckers, and teeth
on the distal border of the tentacular suckers. Specimens M~t"
and ^'^-- have dorsal mantle-lengths of only 20-21 mm., and
possess three to five teeth on the tentacular rings.

Specimen M ^f^ is much larger and has eight to seventeen
teeth on the tentacular rings, and about twelve of the club
suckers are as large as those of the arms. The hectocotylus and
shell agree with the description of the type.

The principal measurements of this specimen are ap-

pended :

—

mm.
Dorsal mantle-length ... ... ... 48
Breadth of body

,

,

,
, head

Fin maximum
1st right arm
2nd ,,

3rd
4th ,,

Tentacle
Club

Sepiostaire :

—

19

15
ca. 6

20

19

19

17

51
6

Length ... ... ... ... ... 47
Breadth ... ... ... ... 9"5o
Index ... ... ... ... ... 32

Distribution. —Bay of Tokio {Ortmann) ; Yokohama market
{Hoyle).

Type. —In Britsih Museum, one male, two females.

Sepia (Doratosepion) kobiensis, Hoyle.

Sepia kobiensis. Hoyle, Diagnoses, II, p. 195; Prelim. Rep., II, p. 300
(1885) ;

' Challenger' Rep., XVI (Cephalopoda), p. 142, pi. 18, figs.

7-14 (1886) ; Appellof, K. Svensk. Vetensk. Akad. Handl., XXI, p. 20,

pl- 3. fig. 7 (1886) ; Ortmann, Zool. Jahrb., Ill, pp. 654, 665 (1888) ;

Wiilker, Abh. d. II. Kl. d. k. Ak. d. Wiss. Ill Suppl.-Bd., I Abh.,

pp. 16, 20, 24 (1910) ; Berr)', Proc, Acad. Nat. Sci. Pliil., p. 423
(1912a).

M ^i^^:3-^ ' Investigator ' station 246 : 15-X-1898, Laccadive Sea, ii°

14' 30' N., 74° 57' 15'' E., 68-148 fathoms —Four 9 , two young.

M ^iaa;2i • Investigator' station 292 : 2-xi-i90i, Persian Gulf, 26° 20'

N., 53° 54' E., 53 fathoms —One 9 .
one <J

.

M^-^ ' Investigator ' station 383 : 22-ii-i909, off C. Negrais, Burma,
16° o' N., 93° 37' E., 40 fathoms —One r?.

M^^ ' Investigator ' station 464 : 22-iv-i9i2, S. of Ceylon, 6° 2' 30"

N., 81° 29' E., 52-68 fathoms— One 9 .
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The outline of the striated area of the shell seems a little

different in these specimens to the description of the type and to

the illustration of Appellof {1886, pi. 3, fig. ya). The present

examples have no median indentation in the curved line which
more resembles that of the shell of S. esculenta, Hoyle. The line

is, however, somewhat irregular, especially in the earlier stages,

and in all other respects there is no deviation from the description

of the type.

The smallest female examined has a mantle-length of 22 mm.
and nidamental glands measuring 1*25 mm. in length. Measure-

ments of three of the largest specimens are appended, also measure-

ments of four shells :

—

Specimen number
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Britisli Museum Catalogue, p. 107 (1849) i
Sepiella ineniiis, Steen-

strup, Vid. Meddel. Nat. Foren. Kjbbenhavn, pp. 347-356, figs. i-S

(1880) ;
Goodrich, Trails. Linn. Soc, VII, p. 5 (1896) ;

Joubin,

Bull. Soc. Zool. France, XXII, p. 103 (1897); Joubin, Notes Leydeu

Miis., XX, p. 25 (1898) ;
Hoyle, Fauna and Geogr. Maldive-Laccadive

Archip., II, suppl., p. 982, fig. 152 (1905) ; Sepiella curta, Pfeffer,

Abh. Natuvw. Ver. Hamburg, VIII, p. 13, fig. 16 (1884); Sepiella

ocellata, Pfeffer, op. cit., p. 13, fig. 17 (1884).

M ^i-o- Sandheads, River Hughli (J. Barnett)
—One 9 dorsal mantle-length 61

M -6-i-i- Galle, Ceylon {Dr. Anderson)— One ^ ,, ,, 68

M -H* Indian Seas (Dr. Armstrong, 1875)
—One9 ,,. ,, 58

M«iALoc. ? Asiatic Soc. Bengal —Onec? ,. ., 55

M^-''- Penang [Dr. Stoliczka). —OnerT ,, ,, 45

M i|-'- Sandheads, River Hughli (Miltier)

—One9 ,, ,,
68

M ^-2_7-^ 'Investigator' station 332: 12-iv-

1904, Andaman Sea, 10° 21' N., 92^46' 15"

E., 279 fathoms. —One c? ,, ,, 59

M 3ii_t.7^0 Mutlah River, surface —One c?

,

Two 9 ,, ,,
26-60

M ii7j2i+ Indian Seas, Marine Survey of

India —One r^ ,
two 9 .. - 47-64

M s*5^6i Off Puri, Orissa Coast, trawler
' Golden Crown ', Bengal Fish. Uept.

—One c? . two 9 ,, ,, 46-7

M ^B^-T- Sandheads, River Hughli, 2o-iv-i87o

(G. Lord) —One ^ ' ,, ,, 323

M ^^0-2 Hainze Basin, Burma, Marine Survey
of India —One 9 ,. ., 5"

]y[ 8ju)6 'Investigator' station 70: 9-1-1890,

Off Chilka L., Orissa Coast, 11 fathoms
—One9 ,, ,, 28

M sjJiL ' Investigator ' station 83 : 28-1-1890,

9 miles S. W. of Bawanapadu Beacon,

Ganjam Coast, 13 fathoms —One c? ,, ,, 45

]V1
8i_t2i3 ' Investigator ' station 463a : 2i-iv-

1912, Bay of Bengal, 7° 37' N., 84° 19' E.,

400 fathoms —Two r^
, ,, 39-53

M «i5_2^3 ' Investigator ' station 481 : 25-26-xii

-1912, Mergui Harbour, 7 fathoms —One cf
,

One 9

M 5i&^ Mouth of River Hughli {Capt. T.

Munro) —One 9 ,, ,.

]VI «Y^Q pyri Beach [N. An nandale), 2o-22-in

-1906 —One d ,, ,

M 8i_7_ii2 Puri Beach, Orissa Coast (N. An-
nandale), i-2-ii-i909 —Two 9 ,, ,,

M 8 20^05 Purl Beach, Orissa Coast, 18-19-

1-1908 [Capt. R. E. Lloyd) —One c?,

Three 9

M ^\i-i {a,b,c,d) Puri Beach, Orissa Coast
{F. H. Gravely) —Three (5", One 9

M *^-V-4 Puri Beach, Orissa Coast (C. Paiva)
—One9

M ^-^ Persian Gulf (7?. Hugh Butler)
—OneS

M ^-?^|:3i Palk Straits, S. of India— Two, c?

,

One 9

36-47
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m m

.

M «\5_o Akyab. Burmn (/. H. Bin-kill)

—One 'i dorsal inanilf-length ^o

M «2 5_5js jy ,^^ ^ j^;_ Qf j)^^., River, Orissa

Coast. S fathoms, 24-xii-i888 —Three r?

,

One 9 .. ., 2i-,^i

M «2-5|-'U Puri Beach, Bengal Fish. Dept.

—One c?,Two 9 .. 57-73
M ^i-'^-'-i Balasore Bay, Orissa Coast, trawler

' Golden Croivji ', Bengal Fish. Dept.
—Two 9 , ., 62-63

M^^^-^-^ Balasore Bay, Orissa Coast, trawler
' Golden Crown ', Bengal Fish. Dept,

—Two 9 .. .. 62-65

iM 9 0ia^2 9 < Investigator ' station 565 and 567 :

i3-2o-xi-igi3. 11° 57' 30" N., 98° 19' 00" E.,

6-7 fathoms —Fourteen c?", .. , 26-37

Three 9 .. 40-47

M 909S-^9-iA9
' Investigator ' station 569 : 29-

30-xi-i9i3. 11° 52' 10" N., 98° 18' 4" E., 5
fathoms —Forty-three cT, .. ., 20-40

Nineteen 9 ., .. 15-40

These eighty-one males and fifty-one females taken either by
shore collecting, or at a few fathoms to four hundred fathoms'

depth ^ chiefly come from the Bay of Bengal region, and south-

wards to the Andamans and Ceylon. The Persian Gulf and Malay
Peninsula are also represented.

All agree in having an oblong body, the breadth of which is

two- thirds of the mantle-length, except in the case of large females

(mantle 63-79 mm.), when the breadth is a little more than half the

length.

The fins usually begin at a short distance from the mantle-
margin and are generall}^ formed anterior^ like a roll, and become
wider posteriorly. The deep water specimens, and many collected

on shore or at a few fathoms, have very wide fins throughout
their entire length.

Head very broad. Umbrella highest laterally, and absent
between the ventral arms. Arms short and keeled, the fourth

pair strongly, the first and second very slightly. All with strong
protective membranes and suckers in four rows. The suckers
have meridional grooves and distal notches. In male specimens
the rings of the arm suckers possess eight to fourteen long,

pointed, closely-placed teeth on the distal margin, the rest of the
ring being smooth The number of teeth is largest in suckers
from the centre of an arm, although the proximal suckers may
equal them in size. A specimen with mantle-length of 36 mm.
possesses eight teeth on the proximal and distal suckers and ten
on those from the centre of an arm.

The female specimens have arm suckers with smooth rings;

occasionally the horny ring shows indications of ten to eleven
long, pointed teeth on the distal portion but the margin is

un-split. In some cases it is notched but not deeply enough to
form teeth. Wiilker {op. cit., p. 20) refers two females to Sepiella
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curia, Pfeffer, and describes them as having arm rings quite
wanting in teeth and yet not completely smooth. He expresses
doubt as to whether the species should not be united with
5. inermis, as the only difference rests on whether the arm rings
are smooth or dentate. The type specimens of 5. curta are two
in number, and one is described as having a hectocotylized arm.
The other is presumably a female, and if the description of the arm
rings was taken from it, and not from the male, it would naturally
seem to be a different species to 5. inermis, which is figured by
d'Orbigny as possessing sharp teeth on the upper edge of the ring.

The exceptional advantage I have enjoyed in having such a large

collection of both sexes of various sizes to examine has convinced
me that both S. curta and 5. ocellata, Pfeffer are the same species

as S. inermis, and although S. ornata (Rang) has only been
recorded from the west African region, I think it may eventually
prove to be also this species, in which case Rang's name would
have the priority. The hectocotylus has been figured by Hoyle
(1905, fig. 152). It affects the proximal part of the fourth left

arm, extending over more than half its length in small specimens,
and less than half the length in larger examples. The modified
suckers are very minute and in four rows, each row having a pair

of suckers placed close together at either side of the arm, those

on the ventral border being larger and placed closer together.

Transverse folds on the modified portion of the arm are very distinct

in well preserved specimens. The tentacle stems are flattened on
the inner surface. The club is very long and possesses a moderate
fin and slight protective membrane, and a width at the centre of

about twice that of the stem.

The very numerous and minute club suckers are distributed

in no particular order. Two much larger than the rest are placed

at the tip of the club. The rings of the tentacular suckers possess

blunt teeth on the distal margin, the remainder of the ring being

smooth. The teeth are very little wider at the base than at the

top and are generally separated by about the width of their base.

The number varies according to the size of the specimen, and
individual variation plays a part. Thus a male with mantle-length

of 33 mm. possesses three to four teeth, and a female specimen
with mantle-length of 30 mm. possesses three to six teeth. A
male with mantle of 48 mm. possesses nine to eleven teeth, and a

female of 52 mm. mantle-length has five to seven. Females with

mantle-length of 61-79 J^^i- show nine to thirteen teeth. If one
of the minute club suckers is placed on its side the papillae cause

the ring to appear to be dentate all round.

Two females from Puri Beach (M ""V
'

) showed either no
teeth, or a very feeble development of them on the rings of the

onl}'^ tentacle present, but in general appearance, funnel organ

and shell, they agreed perfectly with other specimen of S. inermis.

Buccal membrane seven-angled and minus suckers. A large

spermatic pad is developed in the female. Funnel organ: a A-
shaped median pad and pear-shaped lateral pads, widest posteri-
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orly. Sculpture : a few papillae are usually present on the dorsal

surface of the mantle, and sometimes extend to the head, but
never to the fins or ventral surface. Colour in alcohol, buff with a

variety of bluish-slate and purple-pink markings. The innumer-
able chromatophores are very small and dark on the dorsal

surface and are usually reddish ventrally. Very few chromato-
phores occur on the ventral surface of the fins. The row of dark
ornamental spots or ocelli along the base of the fin shown in the

illustration of d'Orbigny (pi. 20) is present only in males of a

certain size. Among the specimens M "'''^"^"
, eight males with

mantle-length of 26-35 mm. show no ocelli, which are, however,
distinctly marked on four males with mantle-length of 32-37

mm. As regards the specimens M ''°^'^""^"
,

thirty-one males with
mantles of 33-40 mm. show the ocelli and the remaining twelve
males, which are without them, have a mantle-length of only

20-32 mm. The ocelli are always largest at the posterior end of

the mantle, and in ver}^ small males appear first at this end. They
are usually pear-shaped with the pointed end innermost, and may
be 7 mm. by 2 mm. in large specimens. Anteriorly they become
rounder. A male with mantle-length of 36 mm, shows five ocelli

on each side, one with mantle-length of 46 mm. has seven on each
side, and one with mantle of 53 mm. has nine on each side. The
Penang specimen (M -\-) shows a deviation from this rule by
exhibiting eleven strongly-marked ocelli on either side of a mantle
of 43 mm. in length. The ocelli, which show no iridescence, are

situated in the skin beneath the outside layer, and do not penetrate
to the muscular layer. If a portion of epidermis is examined with
a high power, the ocelli appear as opaque, white, oblong masses,
and are thus in sharp distinction to the round dark chromatophores
none of which approach them in size. In light coloured speci-

mens the ocelli are pinkish ^, and small dark chromatophores are

sprinkled over their surface as elsewhere. In the female the ocelli

are always absent, and they are also wanting in a few males large

enough to possess them (M H*, M^'f ^ and M^-V-«), but these latter

are either faded or in bad condition as regards the epidermis. Many
of the specimens in the collection possess no date of capture, but
there is evidence to show that examples with ocelli were taken in

the months of January (1890 and 1908, in both hauls ocelH bare-

ly visible) ; March (1900, very distinct) ; April (1870, faint, 1904
and 1912, very distinct); November (1913, very distinct); and
December (1912, well-marked).'^ A male 5. ornata in the Paris

Museum exhibits ocelli along the sides closely resembling those
of male 5. inermis. A female S. ornata in the same collection

has unfortunately become suffused with black so that it is not
possible to see if the ocelli are absent.

Eight males (M ""'-^ '^''

) with mantle-length of 30-37 mm. and
six males and one female (M 9098-^9159

^ ^j^^ small, exhibit a beauti-

1 It is often necessary to hold a specimen up to the light, or allow it to

become dry, in order to discover the ocelli.

^ A specimen taken in December, 1888 shows no ocelli.
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ful iridescent patch on the dorsal surface at the posterior end of

the body. The pore, situated at the ventral posterior end of the

body in the present genus, leads into a gland the function of

which has never been made clear. This gland is covered by a

muscular coat under and amongst which lies (in the present

specimens) a thin iridescent layer which does not extend to the

many- furrowed inner wall, and only traces of iridescence were
observed outside the lower surface of the gland Besides the

above-mentioned female, two others (M ""^'g ^''), showing no ex-

ternal iridescence, displayed, when the skin was removed, flashes

of golden- green and pink. In one of these females the gland was
pale purple and the pore had a purple tinge, but on being opened
no trace of purple fluid could be seen. Wiilker, op.cit..-p. ^2,

has remarked on the existence of a purple gland in this part of

the body in Sepiella, discovered by Appellof. He alludes also

to the striking coloured appearance figured by d'Orbigny and
Ferussac for 5. ornata (Rang) at the dorsal posterior end of the

body, and suggests that if a living example could be examined a

luminous organ might be found in this situation. The adornment
figured by d'Orbigny is, however, probably similar to the iri-

descent patch described above, which would seem, moreover,
to be evanescent in alcohol, no specimens exhibiting it excepting

those which had been preserved for less than a year when
examined. Steenstrup has remarked with regard to the shell in

Sepia that the proportion which the last loculus bears to the area

of the shell varies according to the season of the year. Jatta

says with regard to this " while the sepium increases in volume
*' and therefore augments the number of lamelli, the striated area
" becomes larger while the smooth area diminishes : as a conse-
*' quence of which in the same species there may be found
" according to the stage of growth of the bone, and the greater
" or less activity in the formation of lamelli, and, therefore,
" perhaps also according to the seasons, the two areas now equal
" and now one prevailing above another." The shells of sixteen

males and twent^^ females from the present collection were

examined. The limited amount of evidence thus available seems
to show that the limbs of the inner cone become accentuated with

age and are then widest in the female, and, also, that individual

variation exists as to their thickness and height. It will be ob-

served in the specimens figured (pi. xxiv, figs. 1-8) that the striated

area comprises more than half of the length of the shell in youth-

ful specimens, and that the shell of a very young female is not

broader in proportion to its length than that of a male. The
shells of older specimens usually have the last loculus occupying
about two-thirds of the length of the shell. The curvature of the

parallel lines formed by the margin of the striated area varies

occasionally, as is seen in the shell of the largest male figured,

the other specimens exhibiting what appears to be the usual form.

The dorsal surface is coarsely granulated and the shell beneath it

is striated longitudinally. This can be seen in young specimens
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in which the granulation is not much developed, and in most other
examples at the commencement of the chitinous margin of the
last loculus. An examination of the arrangement of the various
internal organsshowed, that, as Wiilker [op. cit., p. 31) has already
pointed out, this genus and Sepia resemble each other almost
exactly as regards the anatomy.

The radula and mandibles are shown on pi. xxiii, fig, 6 and
pi. xxiv, fig. 9.

The principal measurements of a male and female are ap-

pended.

Specimen number ... ,., M ^23_o ^ [\/]
8 2 7 2

mm." mm.
Knd of bod)- to dorsal mantle- margin 43 02
Breadth of body ... ... 79 42

-. head ... 20 26
I St right arm ... 11^ 20
2nd ,, ,, ... ... 16 21

.ii'd ., ,, ... ... 21 25
4th ., .. ... ... 23 32
Tentacle ... ... ... ^6 76
Club ... ... ... 13 ca. 18
I'in maximum ... ... 6 6

minimum ... .. 2 ^

Des^n^Miiow.— Indo-Malayan Region; Timor, Japan {Joubin).

Sepiella sp.

M S-2_*Q Kilakarai, Ramnad District, South India, 0-2 fathoms, ii-1913

{S. W. Kemp)—One.

The above is too young to determine with certainty as it has
a mantle-length of only 13 mm. Wiilker regards Sepia specimens
with mantle of 27-40 mm. as too young to determine specifically.

If, however, a number of specimens of large and small size occur
together it seems possible to assign them specifically at a much
earlier age.

Family SEPIIDAB.

M 8i.aii5 'Investigator' station 80: ij-i-iSgo, 4 miles S.E. of Sonapur
Beacon, Ganjam Coast, 24 fathoms —Two immature.

These have a mantle-length of 6 mm. The fins commence
at 2 mm. from the mantle-margin and are most developed
posteriorly. Fourth arms the largest and with keels; suckers of
arms in two rows. Tentacles missing except for a retracted one
which can be observed coiled round beneath the skin on the
ventral surface. Colour buff, closely freckled with small purple-

brown chromatophores, which are thickest on the median dorsal

surface of the mantle and head.

Family SEPIOTEUTHIDAE.

Sepioteuthis arctipinnis, Gould.

Sepioteuthis arctipiniiis, Gould, U. S. Exploring Exp,, XII, p. 479, fig.

93 (1852); Wiilker, Abh. Senckenb. Nat. GeselL, XXXIV, pp.452-
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475, 482 (,1913); Berr)-, Bull. Suv. Fish., XXXII, pp. 308-9, figs.
20-22 (1914).

M -^if-i 'Investigator', N. Andaman Island, littoral. Marine Survey
of India —One ^J, one ? .

M ^\o.3 'Investigator,' E.S.E. of S. Moscos Island, Marine Survey of
India —One ? •

M 8 16-3-^ Andamans (^7. Wood-Mason)— One (^ , one ? .

The above all agree in the shape of the pen and in having the
greatest width of the fin at the posterior third of the body. The
pen has a hollow midrib with broad marginal thickenings, and is

covered by a transparent and very delicate horny plate with a
broadly rounded anterior margin. The median mantle-margin in

order to correspond with the shape of the pen is, therefore, very
obtuse and evenly rounded. The funnel organ was examined in

specimens M ^y
' and M ^\ It is A-shaped, with smaller,

oblong, lateral pads. Order of arms 3^ 4, 2, i; protective
membranes to all, especially developed on third pair; suckers in

two rows. Specimens M "^-^ are in good condition, and their

largest arm suckers have rings armed with nineteen or twenty
teeth all round the ring, five or six on the distal margin being
larger than the rest. The space between each tooth is about the
width of the base of two teeth and this space is equal to the
length of a tooth. The teeth are incurved and resemble short,

broad claws. A distal sucker shows twenty teeth, eight of which
are larger than the rest. The tentacle suckers are in four rows,
those of the middle third of the club being much larger than the

rest. The suckers of the inner rows here are larger than the
marginal ones. The rings of the tentacular suckers also have teeth

on the entire circumference, five, or sometimes more, claw-like

teeth larger than the rest being placed on the distal margin.
The space between each of these is about equal to the width

of three teeth and corresponds with the length of each. The
proximal suckers show less space between the teeth. Both
specimens have a spoon-shaped expansion with small flat suckers

at the tip of the club. The hectocotyhzed arm of specimen M^^
has twenty rows of ordinary suckers followed by a few small

suckers on long pedicels ; these are succeeded by papillae sur-

mounted by extremely minute suckers which persist either as

complete suckers, or in rudimentary form, to the tip of the arm.
The ventral papillae are smaller than those of the dorsal margin.
Buccal membrane seven-angled and with suckers with toothed
rings. As many as five suckers may be present on an angle.

Colour pinkish-buff with large brownish-red chromatophores or

small, almost black, ones.

Ventral fin surface without chromatophores. Specimens M '^-4^

are in bad condition and much contracted. Their characters seem
to agree with the foregoing except that their colour is much darker,

viz., ground colour gray, with very dark blotches covering much
of the ventral as well as the dorsal surface. The ink sac is rup-

tured in one of the specimens which may account for the dark
ground colour.
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Specimen M '",'''' seems to have a somewhat wider and
rounder head, and arms shorter in proportion to the length of the
mantle than the other specimens, but these differences may be
accounted for by its being at a younger stage of growth or by
varying modes of preservation. The tentacle stems are evidently

partly withdrawn. The arm rings of this little specimen are

armed with fourteen to twenty-four teeth surrounding the entire

ring, about five on the distal margin being stouter and longer

than the rest. A large median tentacular sucker shows eleven

long teeth on the distal portion and the rest of the ring possesses

much smaller teeth. Conical papillae are present and those near
the ring sometimes look like small between teeth. The teeth

are longer in proportion to the size of the ring than in the older

specimens.

Colour pinkish-brown with many dark blotches and spots,

head so densely mottled as to be almost black.

No chromatophores on ventral surface of fins.

The principal measurements in mm. are appended :
—

Specimen number...
End of body to dor-
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organs on the ventral surface of the mantle. A few organs are

visible on the siphon and they form nine rows on the ventral sur-

face of the head. Three rows are present on the ventral arms and
a single organ is visible on the third left arm. About thirty sur-

round one eye, those on the ventral surface being most conspicu-
ous. The first right arm possesses eleven hooks and twelve suckers,

and the fourth has sixteen hooks and the same number of suckers.

The rings of the arm suckers have twelve to fourteen blant and
rather long teeth, separated by about the width of their base on the
distal edge of the ring. Goodrich (1896, pi. 2, fig. 42) represents
the ring as being toothed all round. Pfeffer (/.c, p. 137) has, how-
ever, suggested that Goodrich may have mistaken some papillae for

teeth as it is frequently very difficult to distinguish them unless

the horny ring is isolated from the sucker. This specimen has
more tentacular hooks and suckers than the type^ but the fact

that these vary on the different clubs shows that no hard and
fast rules can be laid down as regards this. One tentacle has a

connective apparatus of five suckers and six papillae, and along
the ventral margin of the club are three much-curved hooks and
the sockets of two others, the central hook being the largest. Nine
large suckers occur near the hooks, each having a horny ring

with about thirt}- teeth (separated b}'' about the width of their

base) on its circumference. The distal part of the club has fifteen

or sixteen rows of very small suckers placed four in a row and
becoming ver^' minute towards the tip, their rings being armed
with many teeth. The other tentacle has a connective apparatus
of four suckers and eight papillae, and the club shows five hooks
and the socket of a sixth, as well as eight large suckers, and
fifteen or sixteen rows of minute suckers on the distal portion.

Specimen Isl -¥- has five hooks on the only club present.

The ventral surface of the mantle shows many luminous organs on
the median line, and elsewhere, but they are not arranged in any
definite order, and a few trespass a little on the dorsal surface.

Besides the three rows on the ventral arms, a single row orna-

ments each of the third arms. The eight-angled buccal mem-
brane is pale and dotted with red chromatophores. The funnel

organ closely resembles that oiA. irigonura, Berry (1914, p. 329,
text-fig. 33), and consists of a median A-shaped dorsal pad and
broad ovate ventro-lateral pads, a small valve being also present.

The luminous organs on the funnel fail, however, to show the

triangular arrangement described by Berry. The small specimen
M "r-^ seems to be a male, but it is not in very good condition,

and there is no trace of a hectocotylus. Four hooks are present

on one club and five on the other. Luminous organs are visible

on the third as well as on the fourth arms, and are very distinct

round each eye-opening, but the eyes, as is the case with the

other specimens, are injured.

The principal dimensions in mm. are given below.
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tacles are only represented by portions of stems. The arms are

about 2 mm. in length, and the distance from the dorsal mantle-

margin to the fork between the dorsal pair is 2 mm. The breadth

of the head across the eyes is about 2*50 mm. The specimen has

been preserved in formalin.

The following are the principal measurements of specimen

M^i^:—
mm.

End of body to dorsal mantle-margin ... ... ... 12

Breadth of mantle ... ... ... ... 4
,, ,, head across eyes ... ... ... 6

I st right arm .. ... ... ... ... 3'5o

2nd ,, ,, ... ... ... ... ... 4
.31-d ,, ,, ... ... ... ... ... 4
4th „ „ ... ... ... ... ... 5

Length of tentacle ... .. ... ... 22

,, ,, club ... ... ... ... ... 2-50

Distribution. —North Atlantic (Verrill, 1885) ;
Indian Ocean

{Chun) ; between Marion Island and the Crozets {Hoyle, 1886) ;

North Pacific {Hoyle, 1904); Antarctic {Hoyle, 1912).

Vertical Range. —437-1600 fathoms {Pfeffer, 19 12).

Family HISTIOTEUTHIDAE.

Stigmatoteuthis japonica, Pfeffer.

Stigmatofeuthis japonica, Pfeffer, Plankton Exp., (Oegopsida) pp. 284-5

(1912); Callitejithis revet sa, Hoyle, 'Challenger' Rep., XVI (Cephalopoda),

pp. 183.4, Pl- li> figs. 12-15 (if"'"

M
5.-Y-- ' Investigator ' station 374: 2-iv-i907, Andaman Sea, 1

1° 37' N.,
95° 57' E., 28 fathoms— -One.

The first three pairs of arms have a row of luminous organs

on the ventral margin of their dorsal surface. Of these there are

eight on the first arm, eleven to twelve on the second, and nine

on the third. On the latter pair a short, strong keel attaining

3 mm. in width, is developed on the central third of the arm along

the line of the luminous organs. The fourth arms possess three

rows of luminous organs for more than half their length, two of

which persist towards the tip where a single row containing four

terminates the series. About twenty-nine organs are present on one
of these arms. vSeventeen luminous organs surround the right

eye-opening. The left eye has only six organs. The mantle-

margin has a well-defined row of organs all round its circum-

ference, except on the median dorsal surface, where a space of 11

mm. is ornamented by a solitary organ in the exact median line

.

On the ventral mantle there are about sixteen transverse rows of

organs, and about six similar rows occur on the ventral sur-

face of the head ; eight organs form a low arch above the siphon.

Very few luminous organs are present on the dorsal surface of the

head and mantle. The arms have slight protective membranes
and their suckers are furnished with smooth rings, except at the

distal portion of each arm, where the rings have five to eight
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blunt rather closely-set teeth on the distal margin, the rest of the

ring being smooth. The tentacle stem is flattened and its inner

surface is marked with a groove. At 16 mm. from the base of the

club the connective apparatus, consisting of eight suckers and four

papillae, commences. These suckers have a papillary area- and
smooth ring. Six or seven suckers are placed in a row on the

proximal two-thirds of the club, about ten being larger than the

rest ; the distal third has very small suckers, the last six rows con-

taining only two apiece. Protective membranes are moderately

developed, and there is a slight dorsal keel. The rings of the

large tentacular suckers have twenty-two to twenty-five pointed

teeth all round their circumference. Smaller suckers may have
as many as thirty-six teeth. None of the suckers has accessory

chitinous formations.

Colour reddish-purple, fins paler and their ventral surface

sprinkled with chromatophores on the part next the mantle.

Pfeffer {I.e., p. 249) has shown that the genus Calliteuthis is

defined by having smooth rings to arm and tentacle suckers, and
that the latter are furnished with accessory chitinous formations

which are wanting in the genus Stigmatoteuthis which has denti-

culate rings to arm and tentacle suckers.

The principal measurements are as follows :

—
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3 ram. in length and 2*50 mm. in breadth. The nidamental glands

measure nearly 1*50 mm, in length. The olfactory papillae measure
about 2 mm. in length and are situated at about 3 mm. below the

posterior end of the eyes. The ventral arms have the margins
mutilated in many parts so that only a few luminous organs are

present, viz., 9 on one arm and 3 on the other. The tentacles have
lost their clubs.

The example M-^ is much damaged but in spite of its muti-

lated condition it has been easy to identify it with certainty from
Chun's magnificent illustrations. One of the tentacles possesses a

club, and the stalks of its suckers are furnished with the wing-like

membrane described by Chun (p. 247), and in other details the club

suckers and those of the arms resemble completely Chun's descrip-

tion and figures. About fifty luminous organs are present on the

fourth right arm and forty-six on the fourth left arm. Nothing
resembling a hectocotylus appears on any of the arms. The eyes

have the three longitudinal rows of luminous organs which Chun
describes as " sparkling like a chain of jewels." Twenty-two are

present on one eye. The fins, siphon, and much of the ventral

region have been torn away.
The dorsal mantle-margin has the attachment exactly as in

Chun's illustration (pi. 39, fig. i).

The tentacles are furnished at the base with membranes which
are widest at the dorsal side.

The dorsal mantle region is much darker in tone than the

illustration of Chun (pi. 38, figs, i and 2), who, however, mentions
{I.e., p. 251) '' auch hebt sich bei einzelnen Exemplaren die Riicken-

region im Bereiche des Gladius durch etwas intensivere Pigmen-
tierung ab."

The specimen M -\^^ is also in very bad condition, and is ac-

companied by the arms of another large specimen M h^a? and a

loose tentacle which presumably belongs to one of them. The club

of the latter measures 140 mm. Approximate measurements of

the different specimens are given below :

—

Specimen number
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Family CRANCHIIDAE.

Tcuthowcnia (Henseniotcuthis) joubini, Pfeffer.

Teiithoivenia {Hensoiiofe^ithis) Joubini, Pfeffer, Plankton Exp., (Oegop-
sida) pp. 7^7-8, pi. 48, figs. 12-16 (1912).

M^ijAfi 'Investigator ' station 462^: 20-iv-igi2, Bay of Bengal, 9° 8' N.,

87° 25' K., 475 fathoms —One.

This is considerably larger than the type, and unfortunately

resembles it in having the tentacles represented only by mutilated

stems. There is a slight groove on the inner surface of the stem,

and at about 3 mm, from the mouth there seemed to be two
minute suckers, which, however, may have been only abrasions on

the stem surface. A very delicate membrane unites the first and
second pairs of arms extending to about the first sucker, but is very

slight between the second and third pair and absent between the

ventral arms. This membrane had probably been torn away from

the type. Only the rings on the distal half of the third arms could

be examined without injuring the specimen. The suckers in this

region have four or five short, widely-espaced teeth on the distal

margin, the rest of the ring being smooth. Colour dull white

sprinkled on both sides of the mantle with small dark chromato-

phores, arranged in about twenty-eight irregular transverse rows.

When not contracted the chromatophores are reddish-brown and
oblong. They are dark and narrow and placed transversely on
the dorsal surface of the arms and are sometimes scattered amongst
the suckers. They are present on the siphon but absent from the

fins. The extraordinary eyes make this a species easy to inden-

tify.

The following are the principal measurements :

—

End of body to dorsal man
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Berry, igi2a. —" A Catalogue of Japanese Cephalopoda."

—

Proc.

Acad. Nat. Sci. Philadelphia, July 1912. Is-

sued October 10, 1912,

Berry, 1913. —"Notes on some West American Cephalopods."
—Proc. Acad. Nat. Sci. Philadelphia, Febru
ary 1913. Issued April 4, 1913.

Berry, 1914.
—

" The Cephalopoda of the Hawaiian Islands,"

—

Bull. Bur. Fish., XXXII, 1912. Issued June
24, 1914.

Brazier, 1892.—" Catalogue of the Marine Shells of Australia and
Tasmania —Part I, Cephalopoda."

—

Sydney
Austr. Mus. Cat., 1892.

Brock, 1887 —" Indische Cephalopod^m. "—2'oo/. Jahrh., II, 1887.

Chun, 1910.—". Die Cephalopoden. I. Theil : Oegopsida."— P^t'ss.

Ergebn. deutsch. Tiefsee-Exp. Valdivia, XVIII,
1910.

Goodrich, 1896.
—" Report on a collection of Cephalopoda

from the Calcutta Museum."

—

Trans. Linn.

Soc, 2nd series, VII, 1896,

Hidalgo, 1905.
—" Catalogo de los moluscos testaceos de las islas

Filipinas, J0I6 y Marianas. I. Moluscos
marinos."

—

Revista Real Acad. Cieii. Madrid^
June 1904 —July 1905.

HOYLE, 1886.—'' Report on the Cephalopoda collected by H.M.S.
' Challenger ' during the years 1873-1876."

—

Rep. Challenger, XVI, London, 1886.

HoYLE, 1886 fl. —' A Catalogue of Recent Cephalopoda. Supple-

ment, 1887-96."— Pyoc. Royal Phys. Soc.

Edinburgh, 1886.

HoYi.E, 1897.

—

'' A Catalogue of Recent Cephalopoda. Supple-

ment, 1887-96."

—

Proc. Royal Phys. Soc.

Edinburgh, 1897.
HoYi.E, 1904

—

" Cephalopoda," in: W.A. Her dman' s Report on the

Pearl-Oyster Fisheries of the Gulf of Manaar,
II, 1904.

HoYi.E, 1904 a —" Reports on the dredging operations off the west

coast of Central America, etc. * * * *

* * by the * * * ' Albatross.' VI.—
Reports on the Cephalopoda."

—

Bull. Mus.
Comp. ZooL, XLIII, March 1904.

HOYLE, 1905.—'' The Cephalopoda," in : J.Stanley Gardiner's The

Fauna and Geogr. of the Maldive and Laccadive

Archipelagoes , II, Supplement I, 1905.

HoYLE, 1907 —" The Marine Fauna of Zanzibar and East Africa,

from collections made by Cyril Crossland in

1901-1902. —The Cephalopoda."

—

Proc. Zool.

Soc. London, 1907.
H0YI.E. 1909.—" A Catalogue of Recent Cephalopoda, Second

Supplement, i8()y-igo6." —Proc. Royal Phys.

Soc. Edinburgh, 1909.



1916.] A. Iv- Massy : Cephalopoda of the Indian Museum. 247

Jatta, 1896.
—" I C^efalopodi viventi nel Golfo di Napoli."

—

Fauna and Flora des Golfes von Neapel. Monog.
23 : Cefalopodi (Systematica), Berlin, 1896.

JouBiN, 1897.—" Observations sur divers cephalopodes. Troisieme
Note. Cephalopodes du Musee Poly tech-

nique de Moscou."

—

Bull. Soc. Zool. France,
XXII, 1897.

JouBiN, 1898.—'' Sur quelques cephalopodes du Musee royal de
I^eyde et description de trois especes nou-
velles." - -TVo^es Leyden Mus., XX, 1898.

JouBiN, 1 90 1. —Cephalopodes provenant des campagnes de la
" Princesse Alice 1891-1897 "

—

Result, camp,
sci, Albert de Monaco, fasc. XVII, 1900. Pub-
lished, 1901.

JouBiN, .1903.
—" Sur quelques Cephalopodes recueillis pendant

les dernieres campagnes de S. A, S. le

Prince de Monaco (1901-1902)."

—

C. R. Acad.
Paris, CXXXVI, 1903.

JouBiN, 1912.
—

" Etudes Preliminaires sur les Cephalopodes recueil-

lis au cours des croisieres de S. A. S. le Prince

de Monaco. 2e. Note : Cirroteuthis grimaldii,

nov. sp."

—

Bull. Vlnst. Ocean., No. 226,
March 1912.

d'Oebigny et Ferussac, 1835-1848.
—

'' Histoire naturelle gene-

rale et particuliere des cephalopodes acetabuli-

f eres, vivants et f ossiles.
'

' Paris ( 1825) , 1835-

1848.

Pfeffer, 1884. —''Die Cephalopoden des Hamburger Naturhis-
torischen Museums."

—

Ahh. Naturw. Ver.

Hamburg, WW,abth. I, 1884.

Pfepfer, 1912.
—

" Die Cephalopoden der Plankton-expedition,"
—Ergbn. Plankton-exp. der Humboldt-Stif-
tung, II, F. a,, 1912.

Smith, 1887.
—

''Notes on Argonauta Bottgeri."

—

Ann. Mag. Nat.
Hist., ser, 5, XXI, 1887,

Verrill, 1882, —" Report on the cephalopods of the north-eastern

coast of America."

—

Rept. U.S. Commission
Fish and Fisheries, 1879, Washington, 1882,

VERRII.L, 1884,

—

" Third Catalogue of Mollusca recently added to

the Fauna of the New England Coast and
the adjacent parts of the Atlantic, consisting

mostly of Deep-Sea Species, with Notes on
others previously recorded."

—

Trans. Connect.

Acad., 1884,

WtJLKER, 1910. —" Ueber Japanische Cephalopoden. Beitrage zur
Kenntnis der Systematik und Anatomic der
Dibranchiaten."— ^6A, d. II, Kl. K. Ak.d.
Wiss., IIISuppl.-Bd., I Abh., 1910,


